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Abstract 
 
Background/Aim. One of the postoperative complications 
of phacoemulsification is the formation of fluid-filled 
microvacuoles inside the implanted intraocular lens (IOL). This 
condition is known as ‘glistening’. The aim of this study was to 
determine the incidence of glistening formation after the 
implantation of three different acrylic IOLs during the two-year 
follow-up period. Methods. Cataract surgery was performed in 
93 patients (93 eyes) with developed senile cataracts. According 
to the implanted IOL, patients were equally divided into three 
groups: group with single-piece hydrophilic (SPHphil) acrylic 
IOL, group with single-piece hydrophobic (SPHphob) acrylic 
IOL, and group with three-piece hydrophobic (TPHphob) 
acrylic IOL. The presence of glistening was measured five 
times: 1, 6, 12, 18, and 24 months after phacoemulsification. 
Results. Statistically significantly lower glistening incidence was 
recorded in the SPHphil group compared to the SPHphob and 
TPHphob group, six months after phacoemulsification 
(p < 0.05). That difference was even higher one year after the 
cataract surgery (p < 0.01) and remained at that level until the 
end of the study. During the whole follow-up period, no 
statistically significant difference was recorded among 
SPHphob and TPHphob groups (p > 0.05). Conclusion. The 
presence of glistening was recorded in all groups. Our results 
strongly suggest that the progression of glistening was the 
most pronounced in the first postoperative year. However, a 
very low glistening incidence associated with SPHphil IOL 
could be particularly beneficial in patients expected to develop 
increased postoperative inflammation. 
  
Key words:  
cataract; lenses, intraocular; ophthalmologic surgical 
procedures; phacoemulsification. 

Apstrakt 
 
Uvod/Cilj. Jedna od postoperativnih komplikacija 
fakoemulzifikacije je formiranje mikrovakuola ispunjenih 
tečnošću unutar implantiranog intraokularnog sočiva (IS). 
Ovo stanje poznato je kao glistening. Cilj rada  bio je da se 
utvrdi incidencija stvaranja glistening-a posle implantacije 
tri različita akrilna IS tokom dve godine praćenja. 
Metode. Operacijа katarakte izvršena je kod 93 bolesnika 
(93 oka) sa razvijenom formom senilne katarakte. Prema 
implantiranom IS, bolesnici su podeljeni u tri jednake 
grupe: grupu sa jednodelnim hidrofilnim (JDHfil) 
akrilnim IS, grupu sa jednodelnim hidrofobnim (JDHfob) 
akrilnim IS i grupu sa trodelnim hidrofobnim (TDHfob) 
akrilnim IS. Prisustvo glistening-a mereno je pet puta: 1, 6, 
12, 18 i 24 meseca nakon fakoemulzifikacije. Rezultati. 
Statistički značajno niža incidencija glistening-a zabeležena 
je u grupi JDHfil, u poređenju sa bolesnicima grupe 
JDHfob i TDHfob, šest meseci posle fakoemulzifikacije 
(p < 0,05). Ta razlika bila je još veća godinu dana posle 
operacije katarakte (p < 0,01) i ostala je na tom nivou do 
kraja studije. Tokom čitavog perioda praćenja nije 
zabeležena statistički značajna razlika među grupama 
JDHfob i TDHfob (p > 0,05). Zaključak. Prisustvo 
glistening-a zabeleženo je u svim grupama. Naši rezultati 
snažno sugerišu da je progresija glistening-a bila 
najizraženija u prvoj postoperativnoj godini. Međutim, 
veoma niska incidencija glistening-a povezana JDHfil IS 
može biti posebno korisna kod bolesnika kod kojih se 
očekuje razvoj povećane postoperativne inflamacije. 
 
Ključne reči: 
katarakta; sočiva, intraokularna; hirurgija, 
oftalmološka, procedure; fakoemulzifikacija. 
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Introduction 

Cataract surgery (CS) is the most commonly performed 
surgery worldwide 1, 2. Phacoemulsification has represented a 
standard technique for CS in the last few decades 3, 4. It is 
known that this technique decreased the intraoperative and 
postoperative complications rate compared to previously 
used intracapsular and extracapsular cataract extraction 5. 
Moreover, phacoemulsification provides far better recovery 
of the postoperative visual function 6, 7. However, this proce-
dure also has some limitations and possible complications. 
One of the complications is the formation of fluid-filled mi-
crovacuoles inside the implanted intraocular lens (IOL). This 
condition is known as ‘glistening’ 8. Glistening occurs in the 
postoperative period (POP) and can cause light scattering as 
well as decreased visual acuity (VA) and glare by changing 
the refractive index between IOL and aqueous humor. These 
symptoms can cause dissatisfaction and even fear in patients 
in the POP, especially if the patients know that the CS was 
performed without complications 9. The high frequency of 
uneventful phacoemulsification, along with increased life 
expectancy of patients, the increased number of lens surger-
ies performed on younger patients, and the existence of nu-
merous ocular comorbidities are factors that support the de-
velopment of glistening in the POP 10. Knowing that the only 
way to treat developed glistening is the IOL exchange gives 
this condition even more importance. 

Glistening was mentioned for the first time in 1984 
after the implantation of polymethyl methacrylate (PMMA) 
IOL 10. So far, many studies have confirmed the presence of 
glistening in all materials used in the production of IOLs, 
including PMMA, silicone, hydrogel, and hydrophobic and 
hydrophilic acrylate 9, 11, 12. 

According to their chemical structure, IOLs are 
polymers. During polymerization, small interspaces occur 
where the monomers are not ideally bound. Because of this, 
different parts characterized by higher and lower density are 
created inside the IOL. The water diffuses within the IOL 
and tends to accumulate precisely in the parts with lower 
density, such as in the cavities in which the monomers are 
not ideally bound to each other. These hollow spaces filled 
with fluid are clinically manifested as glistening 13 
(Figure 1). The degree of water absorption depends on the 
IOL material and temperature 14. When the IOL is 
surrounded by warm water, glistening does not form. Due to 
the drop in temperature, there is a supersaturation of the 
water inside the polymer and the glistening is formed 15. In 
addition to the influence of the IOL material, more frequent 
glistening development was found in patients with glaucoma, 
uveitis, and IOLs of higher diopter strength 16. Moreover, 
patients with a longer POP, as well as those who underwent 
combined cataract and glaucoma surgery, i.e., 
phacotrabeculectomy, had a higher incidence of glistening 
formation 17. 

Glistening can be diagnosed during a detailed patient 
examination with a biomicroscope. Due to the change in the 
IOL optical property, a small percentage of light is reflected 
towards the biomicroscope, which enables the visualization 

of glistening 18. The diameter of the clinically visible vacuole 
averages from 1 to 20 μm. Miyata et al. 19 graded glistening 
in the following way: grade 0 – no glistening; grade I – 50 
vacuoles/mm2; grade II – 51–100 vacuoles/mm2; grade III – 
100–200 vacuoles/mm2. 

 

 
Fig. 1 – Biomicroscope image of implanted acrylic 

intraocular lens with developed glistening. 
 

It is well-known that phacoemulsification leads to the 
occurrence of postoperative inflammation due to blood-
aqueous barrier breakdown 2. Long-term usage of 
antiglaucoma eye drops and the presence of uveitis or 
diabetes mellitus also contribute to intraocular inflammation, 
and thus the development of glistening. Current approaches 
in glistening reduction refer to the choice of an adequate 
surgical technique and IOL type, as well as the treatment of 
ocular comorbidities, in order to decrease postoperative 
inflammation 20–22. 

The aim of this study was to determine the incidence of 
glistening formation after the implantation of three different 
acrylic IOLs during the two-year follow-up period. 

Methods 

The study was conducted at the Clinic for 
Ophthalmology of the University Clinical Center 
Kragujevac. It was designed as a prospective, randomized 
clinical study that lasted two years. The study was carried 
out according to the Declaration of Helsinki and approved by 
the Ethics Committee of the University Clinical Center 
Kragujevac (No. 01/17/1829, from May 25, 2017). Initially, 
all the patients gave their written consent to participate in the 
study. The research included 93 patients with senile 
cataracts. All the patients were operated on by one 
experienced surgeon using the same surgical technique and 
followed for 24 months after the phacoemulsification. A 
complete ophthalmological examination was performed one 
day before the surgery, on the first postoperative day, and 1, 
6, 12, 18, and 24 months after the phacoemulsification. It 
included the measurement of VA and intraocular pressure, 
biomicroscope examination, keratometry, ophthalmoscopy, 
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ocular ultrasonography, and ultrasound biometry. The 
development of glistening was measured five times: 1, 6, 12, 
18, and 24 months after CS. In this study, we applied the 
glistening gradation that Miyata et al. 19 performed using 
high-resolution images made at the biomicroscope. 

The study included participants of both sexes, older 
than 65 years, with a confirmed diagnosis of senile cataract. 
Patients with presenile, traumatic, complicated, iatrogenic, 
congenital, and all other types of cataracts were excluded 
from the study. Those with a history of previous intraocular 
surgery and eye injuries or patients with corneal diseases, 
glaucoma, strabismus, uveitis, and retinal diseases could not 
participate in the study. Patients with complications during 
and after phacomemulsification, as well as those patients suf-
fering from systemic autoimmune diseases, were excluded. 
Therefore, only patients with developed senile cataracts, 
without any underlying ocular condition, scheduled to be op-
erated on by one surgeon using the same surgical technique 
were included in the study. Depending on the type of IOL 
which was going to be implanted during CS, the 93 patients 
(i.e., 93 eyes) were equally randomized into three groups: 
first group – single-piece hydrophilic acrylic IOL (SPHphil) 
(Eyecryl plus 600, Biotech visioncare, Luzern, Switzerland); 
second group – single-piece hydrophobic acrylic IOL 
(SPHphob) (AcrySof SA60AT, Alcon-Couvreur NV, Puurs, 
Belgium); third group – three-piece hydrophobic acrylic IOL 
(TPHphob) (AcrySof MA60AC, Alcon-Couvreur NV, Puurs, 
Belgium). 

These IOLs were chosen because the Clinic for 
Ophthalmology, where the study was conducted, is part of 
the University Clinical Center, which belongs to the Public 
Health System and possesses exactly these three types of 
IOLs implanted in all patients who underwent CS. 

All the surgeries were performed under local anesthe-
sia, using topical tetracaine. Adequate mydriasis was 
achieved preoperatively using topical phenylephrine and 
tropicamide (2.5% phenylephrine, 0.5% tropicamide, Phar-
macy “Zaječar”, Zaječar, Serbia). The Phaco machine used 
in all surgeries was Stellaris Elite™ (Bausch & Lomb). The 
skin of the eyelids and periorbites was cleansed with a 10% 
solution of povidone-iodide, and the conjunctival fornix was 
washed with a 5% solution of povidone-iodide. After placing 
blepharostat and self-adhesive sterile compress, CS was 
started by creating two lateral paracentesis 1.5 mm wide at 2 
and 10 o’clock. If necessary, trypan blue (0.06% ophthalmic 
solution 1 mL, Sidapharm, Thessaloniki, Greece) was used 
for better visualization of the anterior lens capsule. A cohe-
sive viscoelastic (Bio-Hyalur plus, Biotech visioncare) was 
injected into the anterior chamber, and a “clear cornea” inci-
sion 2.75 mm wide was made at 12 o’clock. Continuous cap-
sulorhexis, hydrodissection, and nucleus rotation followed. 
The lens phacofragmentation technique was “divide and 
conquer”, after which the lens fragments were aspirated. As-
piration of the remaining epicortex and polishing of the pos-
terior lens capsule were performed using bimanual irrigation 
and aspiration. The anterior chamber and capsular bag were 
filled with cohesive hyaluronate and IOL was implanted in 
the capsular bag. Viscoelastic was aspirated from the anterior 

chamber of the eye and the capsular bag. A diluted solution 
of cefuroxime (Nilacef®, Hemofarm AD, Vršac, Serbia; 
1 mg/0.1 mL of balanced saline) was injected into the anteri-
or chamber. Corneal incision wounds were hydrated. Postop-
eratively, topical dexamethasone-tobramycin (Tobradex®, 
Alcon-Couvreur NV, Puurs, Belgium) was administrated six 
times a day for one week, then four times a day for another 
three weeks, and nepafenac (Nevanac®, Alcon-Couvreur NV, 
Puurs, Belgium) was administrated four times a day for two 
weeks. 

In the follow-up period, the influence of the patient’s 
sex and age was also analyzed due to their possible effect on 
glistening formation. Therefore, each group was further 
divided into patients aged 65 to 75 and patients over 76, as 
well as male and female patients. The presence of clinical 
signs of glistening in the form of glare was also analyzed in 
the study. 

Statistical analysis 

SPSS Statistics 24.0 (IBM Corp., Armonk, NY, USA) 
was used in statistical analysis. The significance at different 
time intervals during the research was tested with the 
Student’s t-test or by the Wilcoxon equivalence test in cases 
where the distribution was not normal. The incidence of 
glistening grades according to the IOL type was done using 
the Chi-Square test (χ2) test and ANOVA (p < 0.05 value 
was accepted as statistically significant). 

Results 

The study included 93 patients (i.e., 93 eyes) equally 
divided into three groups (n = 31 each) according to the type 
of implanted IOL. In the first postoperative month, one 
patient from the third group died, so the total number of the 
followed participants was 92. Of that number, 48 (52.2%) 
patients were male and 44 (47.8%) were female. No 
statistically significant differences between the sexes were 
noticed in all groups (χ2 = 0.17, df = 1, p > 0.05). 

Demographic characteristics of patients are shown in 
Table 1. The mean age of the patients was 73.5 ± 5.95 years 
(range 65–87). No statistically significant difference was ob-
served in the mean age of the patients among the groups 
(F = 0.26, df = 2, p > 0.05). 

During the study glistening was noticed in 43 patients 
(46.7%). Of that number, 20 (21.7%) patients were male and 
23 (25%) female. No statistically significant differences be-
tween the sexes were recorded in glistening formation 
(p > 0.05). 

One month after the surgery, 94.6% of patients had glis-
tening grade 0, while only 5.4% had glistening grade I. Dur-
ing the first postoperative year, a statistically significant dif-
ference was noticed in every following visit compared to the 
previous one (p < 0.05).  From that moment until the end of 
the research, no statistically significant glistening progres-
sion was observed (p > 0.05) (Table 2).  

Two years after phacoemulsification, glistening was not 
recorded in 53.3% of patients (grade 0), while 18.5% of 
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patients had grade I, 17.4% had grade II, and 10.9% had 
grade III glistening (Figure 2). 

Glistening expressed in grades according to the IOL 
type during the follow-up period is presented in Table 3. 

The analysis of glistening depending on the IOL type 
one month after the CS showed no statistically significant 
difference among the groups (p > 0.05) (Table 4). 

Six months after phacoemulsification the lowest fre-
quency of glistening grades was recorded in the SPHphil 
group. Intergroup analysis revealed the existence of a signif-
icant difference in glistening between the SPHphil and 
SPHphob groups (χ² = 45.45, df = 28, p <0.05), as well as be-

tween SPHphil and TPHphob groups (χ² = 33.56, df = 29, 
p < 0.05). The difference among the SPHphob and TPHphob 
groups was not significant (χ2 = 2.47, df = 6, p ˃ 0.05). 

One year after the CS, the difference was statistically 
significant between SPHphil and SPHphob groups 
(χ2 = 55.74, df = 12, p < 0.01), as well as between SPHphil 
and TPHphob groups (χ 2 = 47.21, df = 28, p < 0.01). The dif-
ference between the groups with implanted hydrophobic IOLs 
was not statistically significant (χ2 = 4.54, df = 6, p ˃ 0.05). 

In the last two measurements, 18 and 24 months after 
CS, the results have not changed significantly compared with 
the results recorded on the 12th postoperative month. The 

Table 1 
Demographic characteristics of patients with senile cataracts according  

to the type of implanted acrylic intraocular lens  

Parameter Groups pa SPHphil (n = 31) SPHphob (n = 31) TPHphob (n = 30) 
Sex     

male 14 17 17 > 0.05 female 17 14 13 
Age, years     

mean ± SD 72.94 ± 6.12 73.42 ± 5.39 74.03 ± 6.44 > 0.05 min–max 65–86 65–85 65–87 
SPHphil – single-piece hydrophilic; SPHphob – single-piece hydrophobic; TPHphob – three-
piece hydrophobic; SD – standard deviation; min – minimum; max – maximum. 
aANOVA. 

 
Table 2  

Progression of glistening in patients with senile cataracts during the follow-up period 

Time after the cataract surgery Glistening grade ра 0 I II III 
1 month 87 (94.6) 5 (5.4) 0 (0) 0 (0) 

< 0.05* 6 months 60 (65.2) 18 (19.6) 10 (10.9) 4 (4.3) 
12 months 49 (53.3) 18 (19.6) 15 (16.3) 10 (10.9) 
18 months 49 (53.3) 17 (18.5) 16 (17.4) 10 (10.9) > 0.05 24 months 49 (53.3) 17 (18.5) 16 (17.4) 10 (10.9) 
Values are given as numbers (percentages) of patients. 
*statistically significant during the first 12 months; а Chi-Square test. 
 

 
Fig. 2 – Incidence of glistening grades at the end of the research 1. 

Note: 1 – two years after phacoemulsification. 
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difference between the SPHphil group and the other two 
groups remained highly statistically significant (p < 0.01), 
while no significant difference was measured between the hy-
drophobic groups (p > 0.05) (Table 4). 

The glistening formation was also analyzed depending on 
the patient’s sex (Table 5) and age (Table 6). During all meas-
urements, no statistically significant influence of the patient’s sex 
and age was recorded in glistening development in all groups. 

Таble 3  
Glistening according to the acrylic intraocular lens (IOL) type during the follow-up period 

Time after the CS/IOL type Glistening grade 
0 I II III 

1 month             
SPHphil  30 (96.8) 1 (3.2) 0 (0) 0 (0) 
SPHphob  29 (93.5) 2 (6.5) 0 (0) 0 (0) 
TPHphob  28 (93.3) 2 (6.7) 0 (0) 0 (0) 

6 months            SPHphil  22 (71.0) 6 (19.4) 3 (9.6) 0 (0) 
SPHphob  19 (61.3) 6 (19.4) 4 (12.8) 2 (6.5) 
TPHphob  19 (63.3) 6 (20) 3 (10.0) 2 (6.7) 

12 months            SPHphil  20 (64.5) 6 (19.4) 3 (9.6) 2 (6.5) 
SPHphob  14 (45.2) 5 (16.1) 7 (22.6) 5 (16.1) 
TPHphob  15 (50.0) 7 (23.3) 5 (16.7) 3 (10.0) 

18 months            SPHphil  20 (64.5) 5 (16.1) 4 (12.9) 2 (6.5) 
SPHphob  14 (45.2) 5 (16.1) 7 (22.6) 5 (16.1) 
TPHphob  15 (50.0) 7 (23.3) 5 (16.7) 3 (10.0) 

24 months            SPHphil  20 (64.5) 5 (16.1) 4 (12.9) 2 (6.5) 
SPHphob  14 (45.2) 5 (16.1) 7 (22.6) 5 (16.1) 
TPHphob  15 (50.0) 7 (23.3) 5 (16.7) 3 (10.0) 

CS – cataract surgery. For other abbreviations, see Table 1. 
Values are given as numbers (percentages) of patients. 

Table 4  
Statistical significance of glistening depending on the IOL type and the time of measurement 

Time after the CS SPHphil vs. SPHphob SPHphil vs. TPHphob SPHphob vs. TPHphob 
1 month p > 0.05 p > 0.05 p > 0.05 
6 months p < 0.05* p < 0.05* p > 0.05 
12 months p < 0.01** p < 0.01** p < 0.05 
18 months p < 0.01** p < 0.01** p > 0.05 
24 months p < 0.01** p < 0.01** p > 0.05 
For abbreviations, see Tables 1 and 2. Chi-Square test. 
*statistically significant; **highly statistically significant.  

Таble 5 
Glistening depending on sex in each group during the follow-up period 

IOL type/Glistening grade Months 
1 6 12 18 24 

SPHphil       
0 14/16 9/13 8/12 8/12 8/12 
I 0/1 3/3 3/3 3/2 3/2 
II 0/0 2/1 2/1 2/2 2/2 
III 0/0 0/0 1/1 1/1 1/1 

SPHphob      
0 16/13 10/9 7/7 7/7 7/7 
I 1/1 4/2 3/2 3/2 3/2 
II 0/0 2/2 4/3 4/3 4/3 
III 0/0 1/1 3/2 3/2 3/2 

TPHphob      
0 16/12 11/8 9/6 9/6 9/6 
I 1/1 4/2 4/3 4/3 4/3 
II 0/0 1/2 3/2 3/2 3/2 
III 0/0 1/1 1/1 1/2 1/2 

For abbreviations, see Table 1. Values are given as numbers  
of patients (males/females). Chi-Square test. 
No statistically significant influence of patients’ sex was recorded  
in glistening development in all groups (p > 0.05). 
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Таble 6  
Glistening depending on patients’ age in each group during the follow-up period 

IOL type/Glistening grade 1 month 6 months 12 months 18 months 24 months 
65–75  76–86 65–75 76–86  65–75 76–86 65–75 76–86 65–75 76–86 

SPHphil            
0 17 13 12 10 11 9 11 9 11 9 
I 1 0 2 4 2 4 2 3 2 3 
II 0 0 2 1 2 1 2 2 2 2 
III 0 0 0 0 1 1 1 1 1 1 

SPHphob           
0 15 14 11 8 8 6 8 6 8 6 
I 1 1 3 3 2 3 2 3 2 3 
II 0 0 1 3 5 2 5 2 5 2 
III 0 0 1 1 3 2 3 2 3 2 

TPHphob           
0 13 15 8 11 7 8 7 8 7 8 
I 2 0 3 3 4 3 4 3 4 3 
II 0 0 2 1 2 3 2 3 2 3 
III 0 0 1 1 1 2 1 2 1 2 

For abbreviations, see Table 1. Values are given as numbers of patients. Chi-Square test.  
No statistically significant influence of patients’ age was recorded in glistening development in all groups (p > 0.05).  
Note: Patients were classified into two age groups: 65–75 and 76–86 years of age.  
 
 

 
Fig. 3 – The incidence of glare according to the intraocular lens type. 

Clinical signs of glistening in the form of glare were 
present in 9 (9.8%) patients. Four patients with glare were 
in the SPHphob group, three in TPHphob, and two in the 
SPHphil group. No significant difference in glare was 
observed among the groups (χ2 = 0.73, df = 2, p > 0.05) 
(Figure 3). All patients who had glare belonged to 
glistening grades II and III. 

Discussion 

Glistening is the formation of fluid-filled microvacuoles 
inside IOL. It is believed that the water content in the struc-
ture of the IOL is the most important predictive factor in 
glistening development. Miyata et al. 19 first examined the 
mechanism of glistening formation. IOL was immersed in a 
bottle of physiological saline in vitro at 50 °C.  The polymers 
from which IOLs are made absorb water when they are in an 
aqueous medium. The amount of liquid that IOL would ab-
sorb depended on the characteristics of the IOL material and 

temperature. After spending 2 hrs at 50 °C, the IOL was im-
mersed in a bottle of saline at 35 °C. Due to temperature dif-
ference, water oversaturation within the IOL followed, form-
ing the microvacuoles, i.e., glistening. This process simulat-
ed an accelerated pace of the glistening formation in vivo in 
the eye. Although intraocular conditions are characterized by 
very small temperature fluctuations, glistening can develop 
even over a prolonged period of time. Kato et al. 23 demon-
strated that a temperature change of only 3 °C causes glisten-
ing formation. Due to the difference in the refractive index 
between IOL and fluid-filled microvacuoles, light scattering 
occurs, which can be clinically manifested more often by the 
appearance of glare than by decreased contrast sensitivity or 
VA 15, 24. Glare can be the reason for patients’ dissatisfaction 
after CS. Nowadays, phacoemulsification is performed more 
often in younger patients. Hence, glare can affect the pa-
tient’s ability to work and lead to numerous problems in eve-
ryday life, such as reading, writing, walking, driving a car, 
taking prescribed therapy, and many other activities. This 
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way, glistening can affect the quality of vision and complete 
quality of life in the POP 24, 25. 

In our study, the incidence of glistening was measured 
depending on the type of implanted IOL, as well as the oc-
currence of glare. During the two-year period of the study, 
the presence of glistening was noticed in 43 (46.7%) pa-
tients. Researchers are not unanimous about the incidence of 
glistening, and its occurrence in previous studies varies 
widely 26–31. Examining the incidence of acrylic hydrophobic 
IOLs, Colin et al. 32 discovered glistening in 86.5% of pa-
tients. However, in a study published in 2018, Ton Van and 
Tran 33 did not prove the presence of glistening during the 
three years of follow-up after the implantation of the en-
Vista® MX60 IOL (Bausch & Lomb) on a sample of 245 
eyes. It has been proven that IOL material has a great influ-
ence on glistening development. Although acrylic IOLs have 
primacy in CS today due to their optical and immunological 
characteristics, Rønbeck et al. 34 found a statistically signifi-
cantly higher incidence of glistening in these IOLs compared 
to PMMA and silicone. 

Our results indicate that glistening formation started in 
the first postoperative month. In the following months, the 
progression of glistening was observed, with a significant 
difference until the 12th postoperative month, after which the 
progression was almost interrupted. During the research, a 
difference was noticed between IOLs made of hydrophilic 
and hydrophobic acrylate. Eyecryl plus 600 IOL contains 
26% of the fluid. This percentage is significantly higher 
compared to hydrophobic acrylate IOLs (the percentage of 
liquid does not exceed 1%). Therefore, it is believed there 
was a higher water absorption and consequent glistening 
development in these IOLs. From the sixth postoperative 
month to the end of the study, a statistically significantly 
lower incidence of glistening was observed in the SPHphil 
group compared to the hydrophobic groups. On the other 
hand, the difference recorded between hydrophobic IOL 
groups was not significant. That difference between IOLs 
made of the same material can be explained by the different 
structures of monomers used in the production of these IOLs. 
During the polymerization of these monomers, cavities are 
formed. These cavities, in which glistening will be formed 
later, are different in morphology and quantity, depending on 
the IOL type. Many studies suggest that not only IOL 
material but also manufacturing technique, IOL packaging, 
IOL diopter, duration of the follow-up period, ocular disease, 
and patient age have a huge impact on glistening formation. 
Omar et al. 35 reported an in vitro study comparing glistening 
development in AcrySof acrylic hydrophobic IOLs based on 
AcryPack and Wagon Wheel packing systems. Glistening 
was recorded in both IOL types. However, IOLs packaged in 
Wagon Wheel did not form glistening when they were kept 
under constant temperature, while IOLs based on AcryPack 
displayed significantly more microvacuoles.  IOL diopter can 
also have an influence on glistening formation. 

Some studies reported that less glistening was 
developed in lower IOL diopters 12, 26, 27. It can be explained 
by the fact that IOL thickness is directly correlated with the 
IOL diopter. Therefore, fluid has more space to accumulate 

in the thicker IOLs presented in higher IOL diopters. 
Researchers are quite unanimous in saying that glistening 
increases with time and that its incidence depends on the 
study duration 23, 36. Analyzing our results, after the intensive 
formation of glistening in all groups during the first 
postoperative year, a quite small degree of glistening 
progression was noticed during the last 12 months. These 
results are in contrast with the study by Wilkins and Olson 37, 
which recorded the progression of glistening continuously 
until the end of the third postoperative year. Interruption of 
progression is thought to occur when all cavities in the IOL 
polymer become filled with glistening. In our research, that 
period was 12 months. From that moment until the end of the 
study, glistening progression was seen in only one patient 
with hydrophilic IOL. Glistening formation is associated 
with different ocular comorbidities such as glaucoma, 
uveitis, or retinal diseases. In these conditions, the degree of 
intraocular inflammation and blood-aqueous barrier 
breakdown is increased, which in the POP contributes to the 
occurrence of glistening. Schweitzer et al. 38 and Colin and 
Orignac 39 separately showed the impact of glaucoma on the 
increased incidence of glistening. In glaucoma patients, in 
addition to the disease itself, various materials present in 
antiglaucoma medications can affect the permeability of the 
blood-aqueous barrier. 

Glistening formation has decreased a lot in recent years 
with the use of modern materials and technologies in the 
production of IOLs. Nowadays, a large number of studies in 
ophthalmology are based on the implantation of IOLs, 
known as glistening-free IOLs. These IOLs are characterized 
by outstanding optical characteristics, with the absence of 
glistening formation 40, 41. They are made of new monomers 
that bond significantly better during the polymerization 
process, limiting the formation of spaces where liquid could 
accumulate in the POP. 

We examined the influence of sex and age on glistening 
development. Statistical analysis did not determine the 
influence of sex on the development of glistening in any 
group. It is in accordance with numerous previous studies 
where no gender dominance has been proven in the 
development of glistening 17, 18, 29. Furthermore, our results 
did not show the influence of patients’ age on the 
development of glistening. This can be explained by the fact 
that only patients with senile cataracts, over 65 years of age, 
without ocular comorbidities participated in our study. For 
that reason, a relatively similar inflammatory response to CS 
could be expected in all patients, and the development of 
glistening depended on the type of IOLs. 

Our study had certain limitations, such as the number 
of patients, the follow-up period of two years, the usage of 
only three types of acrylate in the implanted intraocular 
lens, the absence of ocular complications, and cataract 
surgery performed only in people older than 65 years. 
However, our results can represent an excellent starting 
point for future research examining the development of 
glistening in younger patients with ocular comorbidities 
who will be implanted with an intraocular lens made of 
more modern materials. 
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Conclusion 

In conclusion, we found the existence of glistening in 
all types of tested acrylic intraocular lenses. Our study has 
shown a huge impact of hydrophobic material on the 
glistening formation. On the other hand, no effect of the 
intraocular lens design was recorded on the glistening 
development. Our results also pointed out that the 
progression of glistening was the most intensive during the 
first postoperative year. Knowing that there is still no 
effective treatment for developed glistening, we believe that 

the best treatment is prevention, and the main role in that 
prevention is the selection of an adequate intraocular lens. 
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