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COMPARISON OF EARLY VISION QUALITY  
OF SBL-2 AND SBL-3 SEGMENTED  
REFRACTIVE LENS

SUMMARY
Purpose: To compare objective quality of vision in patients undergoing phacoemulsification with implantation of a bilateral segmented 
multifocal intraocular lens (SMIOL).
Methods: A retro-prospective study included 110 eyes of 55 patients who underwent cataract surgery with bilateral SMIOL implanta-
tion. Patients were divided according to the type of implanted intraocular lens into group 1 (SBL-2, 62 eyes) and group 2 (SBL-3, 48 eyes).  
Postoperatively, monocular and binocular uncorrected distance visual acuity (UCDVA), corrected distance visual acuity (BCDVA), uncorrected 
intermediate visual acuity (UCIVA, at 66 cm), uncorrected near visual acuity (UCNVA, at 40 cm), corrected near visual acuity (BCNVA) and 
defocus curve were measured and evaluated. The follow-up period was 6 months.
Results: Mean UCDVA in group 1 (SBL-2) was 0.010 ±0.15 LogMAR monocularly, 0.01 ±0.10 LogMAR binocularly, and in group 2 (SBL-3) was 
0.02 ±0.11 LogMAR monocularly and -0.07 ±0.09 LogMAR binocularly. Binocular defocus curves showed that the SBL-3 group performed 
better than the SBL-2 lens at a vergence of -1.50 D corresponding to 66 cm (center distance), averaging 0.03 ±0.11 LogMAR, while the SBL-2 
group averaged 0.12 ±0.14 LogMAR (p = 0.01). The -2.50 D vergence characterizing near vision (40 cm) was achieved by the SBL-2 lens in our 
study at 0.33 ±0.15 LogMAR and by the SBL-3 lens at 0.00 ±0.11 LogMAR (p = 0.00).
Conclusion: Both SMIOLs provided very good vision at all tested distances 6 months postoperatively. The SBL-2 lens performed better in 
UCIVA, while the SBL-3 lens excelled in UCDVA and UCNVA.
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ORIGINAL PAPER

INTRODUCTION

Due to lifestyle changes at a more advanced age and in 
connection with the incidence of presbyopia and cataract, 
attention is increasingly focusing on the implantation of 
multifocal intraocular lenses, which are thereby coming to 
the forefront of interest of modern ophthalmology. With 
growing patient demands for preservation of quality visi-
on at all distances after surgery, there has been an expan-
sion of the offer of individual intraocular lenses capable of 
providing quality vision also at higher ages, and maintai-
ning independence from spectacles correction. 

The first multifocal intraocular lens (MIOL) of its type for 
the correction of presbyopia was first implanted in a human 
in 1986, and over the course of the last few decades its tech-

nology has advanced precipitously [1]. MIOLs provide qua-
lity distance vision, and thanks to the change of physiologi-
cal division of light entering the eye into several focal points 
also enable better intermediate and near vision [2]. At the 
same time, the available studies also reflect the limitations 
of MIOLs, such as unsatisfactory uncorrected intermediate 
visual acuity (UCIVA) and optic side effects such as glare, 
halo and a reduction of contrast sensitivity [3,4]. In an en-
deavor to alleviate these effects, manufacturers of IOLs have 
targeted an improvement of the optic design of MIOLs.  
A condition for achieving the desired result remains thorou-
gh preoperative examination of the patient, including com-
munication of the patient’s visual requirements [5].

A diverse offer of MIOLs is currently available on the 
market, which according to the construction of the 
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optic surface can be divided into diffractive, refracti-
ve and a combination of both types [6]. The difference  
consists in the passage of light through the optics, cau-
sing its refraction, bending or both, both for distance and 
near vision, and moreover part of the light is dispersed [2]. 
Diffractive optics are composed of a number of concent-
ric rings on the surface of the lens, the distance between 
which decreases towards the periphery. The diffractive 
rings utilize the wave nature of light, in which its refrac-
tion and interference takes place. The main deficiency is  
a loss of energy of light rays upon the passage through the 
diffractive surface, which leads to subjective feelings of  
a deterioration of contrast sensitivity. Due to the multiple 
diffractive structure of the optics, a halo effect and glare 
occur more frequently. The resulting vision is not limited 
by pupil width, and is less dependent on the precise cent-
ration of the lens. In the case of refractive optics, this con-
cerns zonal configuration in which a number of zones with 
various optical density and refractiveness alternate, corre-
sponding to distance and near vision. Refractive intraocu-
lar lenses are sensitive to pupil width and precise centra-
tion of the lens [1,2,6]. According to the number of focal 
points in which the light converges after passage through 
the lens, it is possible to categorize lenses into bifocal and 
trifocal (panfocal) [1]. The optics may also be constructed 
as rotationally symmetrical (composed of concentric rings, 
all diffractive models and most refractive lenses), or rotati-
onally asymmetrical (segmented zones for distance vision 
and the lower segment with addition for near vision, cer-
tain refractive models) [1,2,6]. 

Growing patient demands and the emphasis placed 
on quality of vision especially for intermediate distance 
(desktop computer, cellphones) has led to an increase 
in the availability of lenses with extended depth of fo-
cus (EDOF) [5], trifocal lenses [7] and the introduction of  
a design of optics with reduced addition for near vision in 
existing MIOLs [6]. 

Intraocular lenses SBL-2 and SBL-3 (both Lenstec, Inc. 
Christ Church, Barbados) are bifocal asymmetrical seg-
mented IOLs, the optical surface of which combines two 
segments. The upper distance sector and the lower 2.00 
diopter (D) segment in the case of SBL-2 and the 3.00 D 
segment in the SBL-3 are embedded in the anterior sur-
face of the IOL. Both segments are separated by a small 
transitional wedge-shaped zone [3,9]. The smaller num-
ber of transitional zones in comparison with the rotatio-
nally symmetrical design of the optics is intended to lead 
to smaller losses of energy, better quality of near vision 
and contrast sensitivity [10]. The recommended positio-
ning of the IOL in the bag is the segment for near vision 
inferonasally, ideally so that the visual axis does not pass 
through the segment for near vision or the transitional 
zone. This position should minimize any potential adver-
se optic phenomena. According to requirement the lens 
can be rotated, with positioning of the segment for near 
vision in any position without an influence on near vision. 
This is a hydrophilic acrylate IOL with an aberration-neu-
tral profile, optic diameter of 5.75 mm and total length of 

11.00 mm. The lenses are available within the range from 
+10.00 D to +36.00 D at intervals of 0.50 D, and in the 
range from +15.00 D to +25.00 D at intervals of 0.25 D.

The aim of the study was to compare distance, inter-
mediate and near visual acuity in a group of patients 
with the implanted bifocal asymmetrical segmented IOL 
SBL-2 and a group with the intraocular IOL SBL-3 after  
a follow-up period of 6 months from implantation, and to 
evaluate the defocus curve of both groups. 

MATERIAL AND METHODS

The retro-prospective, monocentric, non-randomized 
comparative study included 110 eyes of 55 patients who 
underwent phacoemulsification cataract surgery combi-
ned with SMIOL implantation (Fig. 1). The preoperative 
data of the patients were collected retrospectively, and 
one prospective visit was organized postoperatively 
in order to obtain the observed data. Two groups were 
classified according to the type of implanted SMIOL: 
group 1 (SBL-2), incorporating 62 eyes, and group 2 (SBL-
3), incorporating 48 eyes. The inclusion criterion was 
patients with age-related cataract in both eyes, preope-
rative astigmatism less than 1.00 D, with planned implan-
tation of an SMIOL within the range of 15.00 D to 30.00 D, 
with absence of any ocular or general comorbidities that 
could influence the result of vision. The exclusion criteria 
included astigmatism larger than 1.00 D, medical history 
of previous refractive or other corneal surgery, corneal 
pathology (inflammation, edema, decompensation, dy-
strophy), preoperative photopic pupil size smaller than 
3.00 mm, pupil abnormalities such as ectopia, neovascu-
larization or atrophy of the iris, glaucoma, chronic uveitis 
or atrophy of the optic nerve. 

All the patients were well informed regarding the pro-
cedure, the implanted IOL, and signed an informed con-

Figure 1. SBL-3 intraocular lens
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sent form in accordance with the Helsinki Declaration. 
They subsequently underwent phacoemulsification with 
SMIOL implantation into the capsular bag, and attended 
all the planned follow-ups.

Preoperative examination
Before surgery the patients underwent a thorough 

ocular examination comprising determination of unco-
rrected and corrected distance visual acuity, manifest 
refraction, examination on a slit lamp, examination of 
the ocular fundus via a dilated pupil, corneal topography 
(Pentacam, Oculus GmbH, Wetzlar, Germany) and biome-
try performed with the aid of the instrument Lenstar LS 
900 (Haag-Streit AG, Switzerland) recording keratometry, 
anterior chamber depth (ACD), axial length (AL) of the 
eye and pupil width. All the patients underwent an OCT 
examination in order to exclude retinal pathology (Opto-
vue, Inc., Freemont, CA). The refractive target was emme-
tropia, and the selection of the lens was performed with 
the aid of the SRK/T formula. 

Surgical technique
All the operations were performed with the use of topi-

cal anesthesia, followed by a 2.2 mm corneal incision with 
superior or temporal location according to the preferen-
ce of the surgeon. A 5–5.5 mm continuous circular cap-
sulorhexis was created, and after phacoemulsification of 
the lens the SMIOL was implanted into the capsular bag. 
In both groups of patients, the IOL was positioned so that 
the near segment of the lens was oriented inferonasally. 
No perioperative complications were recorded. Preope-
rative medication was composed of a combination of the 
local antibiotic levofloxacin and the anti-inflammatory 

steroid dexamethasone, and patients also applied the 
non-steroid antiphlogistic bromfenac.

Postoperative examination
At an interval of six months after surgery, the following 

were evaluated at the center of the author of the study: 
uncorrected distance visual acuity (UCDVA), uncorrected 
intermediate visual acuity (UCIVA), corrected near visual 
acuity (CNVA), and the defocus curve was recorded. All the 
evaluations of visual acuity were measured with the aid of 
a logarithm of graphs with the minimal angle of resoluti-
on (logMAR) under photopic lighting for a distance of 4 m, 
and with the aid of a graph of the early treatment diabetic  
retinopathy study (ETDRS) for intermediate and near vision 
(66 cm and 40 cm). Routine observation was performed for 
healing of the ocular wounds, inflammatory reactions of the 
anterior chamber, state of the pupil and position of the IOL. 

After determination of BCDVA, defocus curves were 
constructed in order to assess expected visual acuity, 
within the range of +2.00 D to -5.00 D, in which the fo-
replacement of a minus spherical lens of 1.50 D repre-
sents vision to an intermediate distance (66 cm), whereas  
-2.50 D corresponds to near vision (40 cm). 

Statistical analysis
The statistical analysis was performed with the aid of 

the software IBM SPSS for Windows (version 19, SPSS, 
Inc,), and the software Microsoft Excel (Microsoft Corp.). 
The normality of the tested variables was performed with 
the aid of a Shapiro-Wilk test, with subsequent secondary 
testing with the aid of histograms and values of inclina-
tion and peaking of the distribution of variables. In the 
case of a normal distribution of data a Student's t-test 

Table 1. Demographic and preoperative patient data

Parameter Mean of group 1 (SBL-2) ±SD
(range)

Mean of group 2 (SBL-3) ±SD
(range) p value

Number of eyes (patients) 62 (31) 48 (24)

Men/Women (n) 13/18 14/10

Age (years) ±SD 72.42 ±5.12 (58 to 82) 63.38 ±6.33 (50 to 74) 0.00*

UCDVA (LogMAR) ±SD 0.42 ±0.23 (0.10 to 1.00) 0.53 ±0.22 (0.04 to 0.78) 0.00*

BCDVA (LogMAR) ±SD 0.20 ±0.16 (0.00 to 0.90) 0.19 ±0.15 (-0.10 to 0.62) 0.98

Pre-Op Sph ±SD 0.16 ±1.60 (-4.00 to 2.75) 0.19 ±2.37 (-5.00 to 3.25) 0.27

Pre-Op Cyl ±SD -0.17 ±0.42 (-2.00 to 0.50) -0.39 ±1.04 (-2.00 to 1.00) 0.30

SE (D) ±SD 0.02 ±1.65 (-4.00 to 2.75) 0.13 ±2.34 (-5.00 to 3.25) 0.35

AL (mm) ±SD 23.65 ±0.76 (22.40 to 25.55) 23.55 ±1.04 (21.62 to 25.45) 0.59

K1 (D) ±SD 43.07 ±1.31 (39.42 to 45.41) 43.37 ±1.57 (40.76 to 47.40) 0.21

K2 (D) ±SD 43.46 ±1.34 (39.97 to 46.29) 43.98 ±1.54 (41.51 to 48.08) 0.06

ACD (mm) ±SD 3.25 ±0.30 (2.66 to 3.87) 3.14 ±0.38 (2.50 to 3.93) 0.09

IOL power (D) ±SD 20.20 ±1.75 (16.50 to 25.00) 20.73 ±2.51 (15.00 to 25.00) 0.22
Evaluation using Student's t-test and Mann-Whitney test, p value expresses the result of individual tests comparing group 1 and 2
* – indicates a statistically significant result, SD – standard deviation, UCDVA – uncorrected distance visual acuity, BCDVA – corrected distance visual acuity , 
Pre-Op Sph – pre-operative value of spherical diopters, Pre-Op Cyl – pre-operative value of cylindrical diopters, SE – spherical equivalent, D – diopter, LogMAR 
– logarithm of minimum angle of resolution, AL – axial length of the eye, K1– flat meridian of keratometry, K2 – steep meridian of keratometry, ACD – anterior 
chamber depth, IOL power – power of the implanted intraocular lens



CZECH AND SLOVAK OPHTHALMOLOGY 2/202496

was used for testing differences between the groups, 
in the opposite case a Mann-Whitney test not requiring 
normality of data was selected. The same level of signifi-
cance was stipulated for all the statistical tests (p = 0.05).

RESULTS

All the patients (55 patients, 110 eyes) underwent  
a follow-up examination 6 months after cataract surgery, 
and according to the implanted lens were divided into 
two groups: group 1 (SBL-2) and group 2 (SBL-3). The 
preoperative and demographic data of the patients is su-
mmarized in Table 1. Statistically significant differences 
were determined in patient age (Student t-test, p = 0.00) 
and in the values of LogMAR UCDVA (Mann-Whitney test, 
p = 0.00), the other parameters did not differ statistically 
significantly (Student t-test, Mann-Whitney test, p > 0.06). 

Table 2 summarizes the refractive and visual resul-
ts 6 months after surgery. In both groups a marked  
improvement of UCDVA was recorded in comparison 
with the preoperative data. Statistically significant diffe-
rences were found between the groups for SE, monocular 
UCDVA, BCDVA, UCIVA, UCNVA, DCIVA, DCNVA and bino-
cular UCDVA, BCDVA, UCIVA, UCNVA, DCNVA, BCNVA (all 
Mann-Whitney test, p < 0.01). No statistically significant 
differences between the groups were found in the para-
meters of binocular DCIVA (Mann-Whitney test, p = 0.09) 
and monocular BCNVA (Mann-Whitney test, p = 0.49).

Cumulative monocular and binocular UDCVA of both 
groups of patients is illustrated in Graph 1, in which 
0.0 LogMAR or better was attained by 44% of eyes  

monocularly and 77% binocularly in group SBL-2, and 
50% of eyes monocularly and 88% of eyes binocularly in 
group SBL-3.

Graph 2 evaluates cumulative UCIVA, both monocu-
larly and binocularly, with a comparison of both groups. 
Values of 0.0 LogMAR or better were attained by 56% of 
eyes monocularly and 87% of eyes binocularly in group 
SBL-2, and 15% of eyes monocularly and 46% of eyes bi-
nocularly in groups SBL-3.

Cumulative monocular and binocular UNCVA in groups 
1 and 2 is illustrated in Graph 3. Values of visual acuity 
of 0.20 LogMAR or better were attained by 61% of eyes 
monocularly and 84% of eyes binocularly in group 1 (SBL-
2). In group 2 (SBL-3) the results were better, specifically 
92% of eyes monocularly and 100% of eyes binocularly. 

The defocus curve was measured for all patients as part 
of the examination at an interval of 6 months after ca-
taract surgery. The mean defocus curve in the patients 
analyzed in this study is presented in Graph 4. As illustra-
ted in the graph, although it is a bifocal lens, the SBL-2 
curve does not have two peaks corresponding to dis-
tance and near vision, but after attaining maximal visual 
acuity (0.0 LogMAR at 0 D) progressively falls. The SBL-3 
curve retains a bimodal profile (the mean values of visu-
al acuity attain a maximum of 0.0 LogMAR at 0.00 D and 
-0.02 LogMAR at -2.00 D). In our study, at a vergence of 
-1.50 D corresponding to 66 cm (center distance), mean 
visual acuity of was attained at 0.12 ±0.16 LogMAR in the 
case of the lens SBL-2 and at 0.03 ±0.11 LogMAR in the 
case of the SBL-3 lens. The -2.50 D vergence characteri-
zing near vision (40 cm) was achieved by the SBL-2 lens 

Table 2. Postoperative visual and refractive outcomes 6 months after cataract surgery

Parameter Mean of group 1 (SBL-2) ±SD
(range)

Mean of group 2 (SBL-3) ±SD
(range) p value

Monocular UCDVA (LogMAR) 0.10 ±0.15 (-0.10 to 0.60) 0.02 ±0.11 (-0.24 to 0.30) 0.01*

Binocular UCDVA (LogMAR) 0.01 ±0.10 (-0.20 to 0.30) -0.07 ±0.09 (-0.24 to 0.14) 0.01*

SE -0.10 ±0.42 (-1.38 to 1.50) 0.02 ±0.36 (-1.50 to 0.50) 0.01*

Monocular BCDVA (LogMAR) 0.03 ±0.10 (-0.10 to 0.40) -0.03 ±0.08 (-0.24 to 0.16) 0.00*

Binocular BCDVA (LogMAR) -0.01 ±0.10 (-0.20 to 0.30) -0.09 ±0.07 (-0.24 to 0.06) 0.00*

Monocular UCIVA 66 cm (LogMAR) 0.07 ±0.16 (-0.20 to 0.80) 0.16 ±0.12 (-0.10 to 0.40) 0.00*

Binocular UCIVA 66 cm (LogMAR) -0.04 ±0.13 (-0.20 to 0.40) 0.05 ±0.10 (-0.20 to 0.20) 0.00*

Monocular UCNVA 40 cm (LogMAR) 0.24 ±0.23 (0.00 to 1.00) 0.09 ±0.13 (-0.10 to 0.50) 0.00*

Binocular UCNVA 40 cm (LogMAR) 0.13 ±0.18 (0.00 to 0.70) 0.00 ±0.10 (-0.10 to 0.20) 0.00*

Monocular DCIVA 66 cm (LogMAR) 0.08 ±0.14 (-0.20 to 0.40) 0.14 ±0.12 (-0.10 to 0.40) 0.01*

Binocular DCIVA 66 cm (LogMAR) -0.02 ±0.11 (-0.20 to 0.20) 0.03 ±0.10 (-0.20 to 0.20) 0.09

Monocular DCNVA 40 cm (LogMAR) 0.27 ±0.24 (0.00 to 1.00) 0.06 ±0.12 (-0.10 to 0.50) 0.00*

Binocular DCNVA 40 cm (LogMAR) 0.16 ±0.19 (0.00 to 0.70) -0.02 ±0.08 (-0.10 to 0.10) 0.00*

Monocular BCNVA 40 cm (LogMAR) 0.01 ±0.05 (0.00 to 0.30) 0.03 ±0.10 (-0.10 to 0.30) 0.49

Binocular BCNVA 40 cm (LogMAR) 0.01 ±0.04 (0.00 to 0.20) -0.03 ±0.07 (-0.10 to 0.10) 0.01*
Evaluation using Student's t-test and Mann-Whitney test, p value expresses the result of individual tests comparing group 1 and 2
* – indicates a statistically significant result, SD – standard deviation, UCDVA – uncorrected distance visual acuity, BCDVA – corrected distance visual acuity, 
SE – spherical equivalent, LogMAR – logarithm of the minimum angle of resolution, UCIVA – uncorrected intermediate visual acuity, UCNVA – uncorrected 
near visual acuity, DCIVA – distance-corrected central visual acuity, DCNVA – corrected near visual acuity with distance correction, BCNVA – corrected near 
visual acuity
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Graph 1. Cumulative Uncorrected Distance Visual Acuity (UCDVA)
UCDVA – uncorrected distance visual acuity, LogMAR – logarithm of the minimum angle of resolution

Graph 2. Cumulative Uncorrected Intermediate Distance Visual Acuity (UCIVA)
UCIVA – uncorrected intermediate distance visual acuity, LogMAR – logarithm of the minimum angle of resolution

Graph 3. Cumulative Uncorrected Near Visual Acuity (UCNVA)
UCNVA – uncorrected near visual acuity, LogMAR – logarithm of the minimum angle of resolution
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in our study at 0.33 ±0.15 LogMAR and by the SBL-3 lens 
at 0.00 ±0.11 LogMAR. Statistically significant differences 
of both groups were found on the level of defocusing of 
0.00 D and also on the level of defocusing of -1.50 D to 
-5.00 D (Mann-Whitney test, p < 0.01). 

DISCUSSION

Following cataract surgery, the main goal is restoration 
of visual functions, which is nevertheless dependent to 
a large extent on the choice of intraocular lens [11]. In 
the case of rotationally symmetrical MIOLs, quality of vi-
sion has been demonstrated by a series of studies [12,13], 
although at the same time numerous subjective patient 
complaints have been reported in the form of the inci-
dence of secondary optic phenomena such as halo and 
glare, which may negatively influence the potential be-
nefit of these types of IOL [4,12]. With the aim of minimi-
zing these side effects, rotationally asymmetrical MIOLs 
have been introduced to the market, which in terms of 
quality of postoperative vision can compete with several 
diffractive models [3,9] and at the same time also demon-
strate better results of contrast sensitivity in comparison 
with diffractive MIOLs [14].

The first models of asymmetrical MIOLs originated from 
the Lentis Mplus range, which was later followed by the 
Lentis Comfort range (Teleon Surgicall BV, Spankeren, 
Netherlands, formerly Oculentis GmbH, Berlin, Germany), 
and are available in a wide range of types with various 
additions for near vision [15]. Another manufacturer of 
asymmetrical segmented bifocal IOLs is Lenstec (Len-
stec, Inc. Christ Church, Barbados), whose offer is com-
posed of two types of IOL, namely SBL-2 and SBL-3 [6,9]. 
By contrast with Lentis Mplus and Comfort, Lenstec IOLs 
have the segment for near vision positioned closer to the 
periphery of the optics. Its expansion may be the cause 
of improvement of intermediate distance vision and the 
reduction of dysphotopsias while maintaining good dis-
tance and near visual acuity [16,17].

A significant improvement of UCDVA was demon-
strated in both groups in comparison with the preope-

rative data, both monocularly and binocularly. In the 
SBL-2 group the mean value of UCDVA was 0.10 ±0.15 
LogMAR monocularly and 0.01 ±0.10 LogMAR binocu-
larly, in the case of the SBL-3 lens the values of UCDVA 
were 0.02 ±0.11 LogMAR monocularly and -0.07 ±0.09 
LogMAR binocularly, as presented in Table 2. However, 
the difference between the groups was evaluated as sta-
tistically significant in favor of group SBL-3, which provi-
des better values of distance visual acuity in comparis-
on with the other group (Mann-Whitney test, p < 0.01). 
These results confirm the effectiveness of the MIOL as  
a tool for quality restoration of vision of aphakic patients. 
Similarly high-quality results with the SBL-3 intraocular 
lens were attained by the authors McNeely et al. [16,17] 
in their studies, when in the case of prospective obser-
vation, they evaluated postoperative visual acuity in 50 
patients following bilateral implantation of the IOL SBL-3. 
Values of UCDVA were -0.02 ±0.12 LogMAR monocularly 
3 months after surgery and -0.01 ±0.01 LogMAR after 12 
months [17]. The same authors then retrospectively com-
pared the results of two groups of patients with bilateral 
implantation of an SMIOL with 3.00 D addition for near 
vision (SBL-3 and Lentis Mplus LS-312 MF30), in which 
both lenses provided high quality of distance vision [16]. 
Venter et al. [6] in their study presented the results of 
an SMIOL with addition for near vision (SBL-2), in which 
UCDVA was 0.02 ±0.12 LogMAR monocularly and -0.04 
±0.08 LogMAR binocularly. However, a limitation of this 
study is the retrospective design and the short observati-
on period of only 2 months after surgery.

As in our study, in which the group with the SBL-2 in-
traocular lens attained very high-quality uncorrected 
results at intermediate distance and thus presented  
a statistically significant difference in comparison with 
the SBL-3 group, Venter et al. also confirmed the func-
tionality of this lens with monocular UCIVA of 0.08 ±0.15 
LogMAR and binocular UCIVA of 0.04 ±0.14 LogMAR [6]. 
The attainment of quality results in the case of bifocal 
lenses at intermediate distance in comparison with di-
ffractive MIOLs has already been demonstrated in other 
studies [3,9]. A cause of the statistically significant diffe-

Graph 4. Defocus curve
VA – visual acuity, LogMAR – logarithm of the minimum angle of resolution, D – diopter
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rence in intermediate distance vision between the ob-
served groups may be the chosen examination distance; 
in our study measurement with the aid of a graph of the 
early treatment diabetic retinopathy study (ETDRS) at 66 
cm was used, whereas in other studies a distance of 80 
cm was chosen in the case of the SBL-3 lens [3,9].

In comparison with the attained postoperative va-
lues for distance and intermediate vision, according to 
expectation the obtained values for near vision are less 
satisfactory in the SBL-2 group, whereas measured visu-
al acuity in the SBL-3 group attained better results. The 
measured values are in accordance with the data presen-
ted by other authors concentrating on the postoperati-
ve results of SMIOL [3,6,9,16,17]. The measured values of 
near visual acuity in both groups are adequate for rea-
ding larger sized text, but in the case of the SBL-2 group 
further correction is necessary for comfortable reading of 
smaller print. Studies focusing on an asymmetrical mul-
tifocal lens with lower addition for near vision +1.50 D 
(Lentis 313 MF15) document quality distance and inter-
mediate vision, and only functional to inadequate results 
of near visual acuity [18–20]. In the case of Oshika T. et 
al., the mean values were UCDVA 20/20, UCIVA 20/25 and 
UCNVA 20/60 [18]. In the study by Kretz FT et al. the po-
stoperative results for distance vision attained mean UC-
DVA of 0.00 LogMAR, quality intermediate distance with 
mean UCIVA of 0.01 LogMAR at 80 cm and functional va-
lues for near vision (mean UCNVA of 0.41 LogMAR at 40 
cm) [19]. Similarly, Pedrotti E et al. measured mean UC-
DVA of -0.01 LogMAR, UCIVA at 70 cm 0.05 LogMAR and 
UCNVA of only 0.54 LogMAR at 30 cm [20]. The results of 
our study document that higher addition in rotationally 
asymmetrical lenses provides lesser to no requirement of 
reading aids for quality near vision. 

Defocus curves serve for the assessment of the visual 
performance of the individual types of lenses, in which 
in the case of MIOL we expect two peaks of maximum 
vision of  2.50 D defocusing (equivalent to 40 cm obser-
vation distance from eye) and 0.00 D (equivalent distance 
vision). In our study, upon measurement of the defocus 
curve we describe the attainment of only one peak and  
a subsequent decrease in the case of the SBL-2 lens, while 
attainment of the highest values of visual acuity in the area 

of the level of defocusing is 0.00 D. In the case of the SBL-
3 lens we measured a bimodal profile with maximum of 
measured values on the level of defocusing of 0.00 D and 
-2.00 D, corresponding to a distance of 50 cm (Graph 4). 
Previous studies of rotationally asymmterical lenses with 
lower addition document similar a finding of the defocus 
curve as in the case of the SBL-2 lens in our observation 
[18,19], while by contrast in the case of the SBL-3 with hi-
gher addition we came to a similar conclusion of the bi-
modal character of the curve, as mentioned above [3,21]. 

Also important for quality of vision following the im-
plantation of an asymmetrical MIOL is decentration and 
tilt of the MIOL, in which the target is positioning of the 
near segment inferonasally. Upon examination using  
a slit lamp via a dilated pupil, no decentration or tilt of the 
MIOL was recorded. No intraoperational complications 
were recorded in the entire cohort of patients, within the 
framework of postoperative complications 1 case of posto-
perative anterior uveitis was recorded in the SBL-2 group, 
which was resolved by conservative therapy (tropicamide + 
dexamethasone). During the first 6 months after surgery, 11 
cases of opacification of the posterior capsule were recor-
ded, for which Nd:YAG laser capsulotomy was performed (8 
cases in the SBL-2 group and 3 cases in the SBL-3 group). 

CONCLUSION

In conclusion it is possible to state that multifocal ro-
tationally asymmetrical lenses provide excellent distan-
ce and intermediate vision, and satisfactory near vision 
without the need to use reading aids for larger sized text. 
The SBL-3 lens demonstrated better binocular UCDVA 
and UCNVA, which is due to the higher addition in the 
lower segment of the optical part of the lens in comparis-
on with the SBL-2 lens, which in our study demonstrated 
better values of binocular UCIVA. 

A limitation of this study is the small number of ob-
served subjects and the relatively short observation peri-
od, which is necessary for an evaluation of refractive sta-
bility and subjective patient satisfaction after the process 
of neuroadaptation. Another limitation of the study is the 
unavailability of results of measurement of contrast sen-
sitivity for both groups. 
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