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ABSTRACT

Introduction: Characteristics of the haptics and
optic-haptic junction (OHJ) of an intraocular
lens (IOL) affect IOL position in the capsular
bag, positional stability, and the development
of posterior capsule opacification. Therefore,
the haptics and OHJ have a role in determining
initial and long-term visual outcomes after cat-
aract surgery. Understanding differences in the
haptics and OH]J of available IOLs and in the
relationships between the haptics of each IOL
and the capsular bag across a range of capsular
bag sizes might inform selection of an IOL
model for individuals.

Purpose: To evaluate the geometry of five cur-
rently marketed, commonly used one-piece
hydrophobic acrylic monofocal IOLs and
changes in haptic-capsular bag relationships
according to capsular bag size using a range of
compression well diameters.

Methods: AcrySof SN6OWE, CT LUCIA 621PY,
enVista MX60, TECNIS ZCBO0O, and Vivinex
XY1 IOLs were scanned with computed
tomography (CT) in a dry, uncompressed state
for quantitative analyses of haptic and OH]J
dimensions and qualitative assessment of
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geometry. CT scanning was done after 1OL
placement into a series of compression wells
(11.5, 11.0, 10.0, and 9.0 mm) for analyses of
haptic angle of contact (AoC) and capsular bag
contact (CBC). IOL axial alignment and hap-
tic—capsular bag relationships were assessed on
side-view and 3-dimensional top-view images,
respectively.

Results: The qualitative and quantitative eval-
uations highlighted differences in haptic and
OHJ geometry and dimensions across the five
IOLs. All haptic dimensions (length, thickness,
surface area, volume) and all OHJ dimensions
(surface area and volume) were greatest for the
CT LUCIA 621PY IOL. Compared to the IOL
that had the smallest measurement for each
parameter, the value for the CT LUCIA 621PY
IOL was 31-91% larger. The lens with the largest
OH]J surface area and volume showed values
that were 500% and 240% greater than the
corresponding values for the lens with the
smallest OH]J surface area and OHJ volume. The
AoC and CBC values decreased with increasing
well size for all IOLs. The CT LUCIA 621PY had
the greatest AoC and CBC values for all well
sizes and the smallest percentage change in AoC
and CBC comparing the wvalues from the
9.0 mm and 11.5 mm wells.

Conclusion: The in vitro evaluations in this
study highlight differences in the haptic and
OHJ geometric characteristics of the five IOLs
studied. The collected evidence refutes opinions
that all hydrophobic acrylic one-piece IOLs are
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the same and supports the idea that individual
IOLs can have relative advantages and disad-
vantages that depend on the individual case.
We believe the knowledge of geometry is nec-
essary for the surgeon to have the opportunity
to select the best “customized” option in the
individual case as a result of anatomical condi-
tions and secondary diagnoses. Our bench study
shows how big the differences are in currently
available monofocal hydrophobic acrylic lenses.

Keywords: CT analysis; Geometry of IOL;
Haptic design; Laboratory study; Monofocal
IOL; Optic-haptic junction

Key Summary Points

Although five acrylic, hydrophobic,
monofocal lenses appear similar on gross
examination, sharing a C-loop haptic
design and having identical overall length
and optic diameter, the computed
tomography (CT) analyses revealed clear
differences between the studied
intraocular lenses (IOLs).

We found variability among the tested
lenses in all of the dimensions measured
for both the haptics (length, thickness,
surface area, volume) and optic-haptic
junction (surface area and volume).

Knowledge of the geometry and behavior
of the lens depending on compression
(angle of contact and capsular bag
contact) seems important, as visual
outcomes after cataract surgery depend on
IOL position in the capsular bag.

INTRODUCTION

Cataract surgery ranks as one of the most com-
monly done surgical procedures in many
countries around the world, and it is estimated
that 34 million cataract procedures would be
performed worldwide in 2021 [1, 2]. Patients

undergoing cataract surgery expect excellent
refractive and visual outcomes, and surgeons
are largely able to deliver on these goals thanks
to a host of advances in surgical techniques and
technologies, including the use of modern
intraocular lenses (IOLs). Delivering on patient
expectations to maintain quality vision over the
longer term depends in part on both biome-
chanical stability of the IOL and the develop-
ment of posterior capsule opacification (PCO).
The biomechanical stability of an IOL and risk
of PCO are influenced by several factors, of
which the IOL'’s haptic design and design of the
optic-haptic junction (OHJ) have important
roles [3-7].

The OHJ represents the site where the optic
merges with the haptic, and on the basis of his
extensive research on PCO, David ] Apple, MD,
described the OH]J as a possible Achilles’ heel in
an IOL's ability to block in-growth of lens
epithelial cells that leads to PCO [7]. On the
basis of this knowledge, various manufacturers
have paid special attention to OH]J design when
developing new lenses. The positive effects of a
stable OHJ without increased risk of PCO could
also be proven in clinical practice with studies
(8, 9].

Currently available IOLs can be categorized
in a variety of ways, including based on optic
design, overall design, and material. Recent data
indicate that non-toric monofocal IOLs account
for approximately 90% of implanted lenses, a
single-piece C-loop configuration is the most
common overall design, and hydrophobic
acrylic is the leading material (Fig. 1) [10].
Although surgeons may believe that currently
available one-piece hydrophobic acrylic mono-
focal IOLs are all similar and likely to provide
similar clinical outcomes, closer inspection of
their design and geometry may show differ-
ences that have potential importance for IOL
optical performance and clinical outcomes.

Haptic geometry is one of the features that
varies among one-piece hydrophobic acrylic
monofocal IOLs. Designs represented within
this group of lenses include planar haptics with
a 0° angle or a step-vaulted configuration in
which the haptics are offset from the optic
plane.
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Differences may also exist between IOLs in
haptic thickness and area and in OHJ volume
and area. Fach of these features may play a role
in determining the response to force exerted
through capsular bag compression and there-
fore the ability of an IOL to maintain optic
position stability [5, 11].

Differences in haptic geometry may also
result in differences in haptic angle of contact
with the capsular bag that is another important
parameter affecting IOL intraocular stability
and PCO development. It also has the potential
to impact PCO rates through its effect on the
area open to cellular migration and prolifera-
tion described in the past as a “barrier effect”
with the OHJ described as the weak point [12].
Although measurements of haptic and OH]J
dimensions are standard for a given IOL model,
haptic angle of contact will vary depending on
capsular bag size [13]. As specified by ISO
11979-3, premarketing testing of the mechani-
cal properties of IOLs intended for capsular bag
implantation that determine angle of contact in
addition to other endpoints is done with
placement of the IOL in a single-size (10 mm)
compression well [14]. However, it is well
known that the anatomy and capsular bag size
vary among eyes, increasing with increasing
axial length [15-18]. Furthermore, as a result of
capsular bag fibrosis, capsular bag size decreases
postoperatively and in an unpredictable man-
ner [17]. An IOL with haptics that maintain a
consistent relationship and contact with the
capsular bag independent of native size or
postoperative contraction would be expected to
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confer intraocular positional stability, limit
PCO development, and provide predictably
reliable functional outcomes for patients
undergoing cataract surgery.

The purpose of this bench study was to
evaluate the geometry of currently commonly
used hydrophobic acrylic monofocal IOLs.
Computed tomography (CT) scanning was used
to characterize and compare the design of the
haptics and OHJ of five one-piece, monofocal,
hydrophobic acrylic IOLs and to explore chan-
ges in the haptic-capsular bag relationships for
a given IOL and between IOLs according to
capsular bag size. Compression wells of different
diameters were used as a surrogate model for the
capsular bag that would allow comparisons of
the projected angle of contact (AoC, according
to ISO) and simulated capsular bag contact
angle (CBC, reflecting the true contact zone) in
a standardized setting.

METHODS

The five hydrophobic, acrylic one-piece IOLs
(power 21 D) included in the study are shown in
Fig. 2; Table 1 summarizes their characteristics.
All tests and measurements were done in dry
ambient conditions using a new sample for each
IOL. This article is based on bench evaluations
and does not contain any studies with human
participants or animals performed by any of the
authors.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

W Hydrophobic  ® Hydrophilic ™ Silicone/Other PMMA

Fig. 1 IOL global market share by design (left) and optic material (right)
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Fig. 2 CT images showing side view (top) and anterior—posterior view (bottom) of the tested IOLs

OH]J Characteristics

Evaluations of the OH]J included CT measure-
ments of the uncompressed IOLs. After cleaning
with deionized water, each IOL was positioned
in its natural state (non-compressed) on a low-
density foam block for CT scanning with the
Metrotom 1500 (isotropic voxel size of 10 pm).
Each IOL was scanned in air and ambient tem-
perature (21 °C).

OHJ volume and OHJ surface area were
analyzed using VGStudio Max 3.4 (Volume
Graphics). Environment and IOL were seg-
mented (separated) by extended surface deter-
mination, and filtering particles and artifacts
were removed using the open/close function.
The optic body was removed from the IOL, and
the volume and total area of the remaining
haptics were measured. The results for the two
haptics were averaged.

Visual comparison of geometrical differences
between IOLs was done by using the CT LUCIA
IOL as the reference model by superimposing
the top view 3-dimensional image of each of the
other IOLs over the CT LUCIA image. Addi-
tionally, detailed images of the OHJ were

obtained at x5 magnification for each IOL
under the AXIO Imager.Z2 microscope and
analyzed with ZEN core 3.3 software (Carl Zeiss
Microscopy GmbH).

In addition to CT scanning of the uncom-
pressed IOLs, CT scans were acquired of com-
pressed IOLs placed into 9.0 mm, 10.0 mm,
11.0mm, and 11.5 mm diameter wells. The
compression wells were modeled with Autodesk
Inventor Professional 2019 and 3D-printed
(Anycubic Photon, Anycubic ECO UV Resin
Translucent Green 3D) (Fig. 3). The same set of
wells was used for all five IOLs. To guide precise
IOL alignment, a cross-hair was added to each
well as an alignment guide and IOL placement
was done under microscope visualization
(SmartZoom 5, Carl Zeiss IMT GmbH).

Scanning of the compressed IOLs was done
with each IOL placed first into the 11.5 mm well
and then successively into each smaller diame-
ter well with a relaxation period sufficiently
long to eliminate remaining deformation.

Contact angle analyses, both angle of con-
tact (AoC) and virtual capsular bag contact
(CBC), on both well sides were done with VG
Studio Max 3.4. All images were exported at the
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Table 1 Characteristics of the tested hydrophobic acrylic IOLs (according to official information and wording of

companies)
Parameter AcrySof CT LUCIA 621PY  enVista MX60 TECNIS Vivinex XY1
SN60OWF (Carl Zeiss Meditec  (Bausch + Lomb) ZCB00 (Hoya
(Alcon AG) (Johnson & Surgical
Laboratories) Johnson Optics)
Vision)
Optic material  Hydrophobic =~ Hydrophobic acrylic ~ Hydrophobic acrylic Hydrophobic  Hydrophobic
acrylic with heparin-coated acrylic, acrylic
surface, blue-light blue-light
filtering filtering
Index of 1.55 1.49 1.54 1.52 1.47
refraction
Optic edge Posterior sharp  360° square edge Posterior square step edge ~ Square, thin ~ 360° square
design edge and edge
interrupted textured
at the OHJ
Optic diameter 6.0 mm 6.0 mm 6.0 mm 6.0 mm 6.0 mm
Total diameter 13.0 mm 13.0 mm 12.5 mm 13.0 mm 13.0 mm
Optic type Anterior Biconvex Biconvex Biconvex Biconvex
asymmetric
biconvex
Sphericity Aspheric Aspheric (aberration-  Aspheric (aberration-free) Aspheric Aspheric
(aberration- correcting) (aberration- (aberration-
correcting) correcting) correcting)
Haptic design Modified-L; C-loop, step-vaulted Modified-C (double Planar, C-loop, step-
characteristics planar with a C-loop); fenestrated step- textured- vaulted
flexible hinge vaulted; contains a rough
window in the OH]J haptics
Haptic 0° 0° 0° 0° 0°
angulation

same zoom level for comparability. Environ-
ment and IOL were separated by extended sur-
face determination and filtering particles, and
artifacts were removed using the open/close
function. A refined surface determination was
performed, and the region of interest (ROI) was
created. Alignment of the scanned volume

(compression well and IOL) was done using the
well bottom as the reference plane. A circle was
created matching the compression well diame-
ter and then a second circle was created that was
concentric to the first and 0.5 mm smaller than
the compression well diameter. AoC and CBC
angles were measured from the center (Fig. 4).
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(a)

Well-Diameter

¥ AoC

Well modified from 1SO 11979-3

Concentric Circle

280 %

(b)

Fig. 3 a Definitions of ISO AoC and CBC used in this study (modified from ISO11939-3); b example of an additive

manufactured compression well used for the study

Fig. 4 Example of the CT measurements and analysis.
a 3D representation of an IOL in a @10 mm compression
well; b cross-section highlighting the proper alignment of

AoC was measured according to the ISO stan-
dard as the intercept of the IOL haptics with the
second circle (Fig. 3). CBC, which simulates the
estimated true contact between the IOL and

the IOL during the scan; ¢ analysis of the AoC via a
concentric circle to the well; d analysis of the CBC using
the same center, but evaluation of the true contact points

capsular bag, was defined by the actual wall
contact rather than the projected intercept of
the ISO definition (Fig. 3).
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AcrySof SN6OWF CT LUCIA 621PY

enVista MX60

TECNIS ZCBOO Vivinex XY1

Fig. 5 Microscopic images of the sharp edge haptic of the non-compressed IOLs
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Fig. 6 Haptic thickness measurements (mm): distal (a) and proximal (b)

RESULTS

Haptic Analyses

Geometry

Images of the haptics of the five IOLs show
differences in their geometry (Fig. 5). The hap-
tics were examined microscopically
(SmartZoom 5) and evaluated for integrity and
compared with data of the volume calculation.

Haptic Thickness

Results from measurement of haptic thickness
at the distal and proximal ends are shown in
Fig. 6. The distal and proximal haptic thick-
nesses are identical for the CT LUCIA 621PY
(0.47 and 0.47 mm, respectively) and greater

than all other IOLs. Compared to the enVista
MX60 that has the thinnest distal and proximal
haptics (0.36 and 0.35 mm, respectively), the
CT LUCIA 621PY haptics are 31% thicker at the
distal end and 34% thicker proximally. The
distal and proximal haptic thicknesses are also
identical for the AcrySof SN60OWF (0.45 and
0.45 mm, respectively), differ by 0.01 mm for
both the TECNIS ZCB0OO (0.45 and 0.46 mm,
respectively), and differ by 0.03 mm for the
Vivinex XY1 IOL (0.37 and 0.40 mm,
respectively).

Haptic Surface Area

Figure 7 shows results from haptic surface area
measurements. Surface area is greatest for the
CT LUCIA 621PY (18.82mm?  and
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AcrySof

LUCIA621P

XY1

approximately 63% greater than the haptic
surface area of the Vivinex XY1 that has the
smallest haptic surface area (11.56 mm?). Haptic
surface area is relatively similar for the AcrySof
SN60OWF  (14.33mm?, TECNIS ZCB0O
(14.52 mm?), and enVista MX60 (14.81 mm?)
IOLs.

Haptic Volume

Haptic volume data are displayed in Fig. 8.
Haptic volume is greatest for the CT LUCIA
621PY IOL (2.22 mm®) and between 33% and
91% larger than the haptic volume of the other
four I0Ls (TECNIS ZCBOO 1.67 mm?; AcrySof
SN60WF 1.55 mm?, enVista MX60 1.29 mm?,
Vivinex XY1 1.16 mm?).

OHJ Geometry

Images of the OHJ of the five IOLs show differ-
ences in their geometry (Fig. 9). Width of the
OH]J is broadest for the CT LUCIA 621PY and
enVista MX60. This difference is also seen in
Fig. 10 that shows images from superimposing
the top view 3-dimensional images of IOLs over
the CT LUCIA 621PY image. The superimposed
images also highlight differences in haptic
length, although all tested lenses have the same
overall diameter of 13.0 mm, except for the
enVista MX60 with diameter of 12.5 mm.

OH]J Surface Area and Volume

The CT LUCIA 621PY has both the largest OH]J
surface area and volume (1.0mm? and
0.51 mm?® respectively), and these values are
500% and 240% greater, respectively, than the
corresponding values for the Vivinex XY1 that
has the smallest OHJ surface area (0.2 mm?) and
OHJ volume (0.21 mm?®) (Figs.11 and 12).

enVista MX60 Vivinex XC1 TECNIS ZCBO0O

Fig. 9 Microscopic comparison of five non-compressed IOLs optic haptic junctions
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Fig. 10 Images from CT scanning of the non-compressed IOLs. The CT LUCIA 621 PY appears in green. Violet overlays
(left to right) are images of the AcrySof SN6OWF, Vivinex XY1, TECNIS ZCB00, and enVista MX60)
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Fig. 11 OH]J surface area of the non-compressed IOLs

Although OH]J surface area is relatively similar
for the AcrySof SN60OWF, TECNIS ZCBOO, and
enVista MX60 (0.6, 0.7, and 0.7 mm?, respec-
tively), OHJ volume for the enVista MX60 is
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SN6OWF LUCIA MX60 ZCBOO XYl
621P

Optic-hapticjunctionvolumeinmm3

Fig. 12 OHJ volume of the non-compressed IOLs

approximately 60% greater compared to the
AcrySof SN60 WF and TECNIS ZCBO0O
(0.49 mm? vs 0.31 and 0.31 mm?, respectively).
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Fig. 13 Top view sections of investigated IOLs at different compression levels. Contact angle according to ISO method

overlayed in yellow
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Fig. 14 Angle of contact for the five IOL models under
four clinical representative compression levels

Haptic Contact Measurements

Angle of Contact (AoC) ISO Measurements

The images used to calculate the AoC (ISO)
measurements for the five IOLs in the various
compression wells and the corresponding data
are shown in Figs. 13 and 14, respectively. AoC
decreases with increasing well size for all IOLs,
but the percentage change between the 9.0 mm
and 11.5 mm wells is approximately 50% for the
CT LUCIA 621PY versus approximately 63% to
66% for all of the other IOLs. The CT LUCIA
621PY also has the largest AoC across all well
sizes, and the AoC values are smallest for the
Vivinex XY1. Across the four well sizes, the AoC
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Fig. 15 Top view sections of investigated IOLs at different compression levels. Simulated capsular bag contact overlayed in

green

AcrySof SNGOWF CTLUCIA621P  enVista MX60  TECNIS ZCBOO Vivinex XY1

Fig. 16 Simulated capsular bag contact for the five IOL
models under four clinical representative compression
levels

values for the CT LUCIA 621PY are between
20% and 74% larger than those of the Vivinex
XY1.

Capsular Bag Contact (CBC) Measurements
Figure 15 shows the images used to calculate the
CBC values for the five IOLs in the various
compression wells and the data are shown in
Fig. 16. Across all well sizes, the CT LUCIA
621PY has the greatest CBC, but the IOL with
the lowest CBC varies. For all IOLs except the
TECNIS ZCB0O, CBC is greater in the 9 mm well
compared to the 10 mm well, but the TECNIS
ZCBO0O is the only IOL for which there is little
difference in CBC between the 9mm and
10 mm wells.
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Fig. 17 Side-view CT images of the IOLs in the wells

Axial Alignment and Position

The IOLs’ axial position and tilt in different well
sizes are evaluated with side-view CT images
(Fig. 17). In general, IOLs with greater CBC for a
given well size or with longer/wider surface area
seem to have more shift upward than IOLs with
lower CBC values (indicating less capsular bag
contact) and shorter/thinner haptics. All lenses
showed good centration after positioning in the
wells. No major abnormalities or differences
between the five IOLs were observed.

3-Dimensional Images

The 3-dimensional CT images of the IOLs in the
wells allow better visualization of haptic
behavior with compression in different well

diameters, especially eliminating their trans-
parence by the CT technique (Fig. 18). This
representation was chosen to give a good overall
impression of the whole lens including move-
ment/shift reaction depending on compression.

DISCUSSION

Visual outcomes after cataract surgery depend
on IOL position in the capsular bag. The effec-
tive lens position post-implantation and the
potential for postoperative shift, including axial
displacement, decentration, tilt, and axial rota-
tion, are affected by multiple anatomic and [OL-
related features, among which capsular bag size
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Fig. 18 CT 3-dimensional images of the IOLs in the wells

and haptic/OH]J design have prominent roles. A
study evaluating 46 eye bank eyes found cap-
sular bag size after lens removal averaged
10.38 £ 0.35 mm with a range from 9.75 to
11.00 mm [18]. Consistent with these data, a
study measuring capsular bag diameter in the
first days after cataract surgery in a series of 70
eyes reported the mean was 10.37 + 0.25 mm
[15]. The same researchers determined that
capsular bag diameter correlated negatively
with corneal power and positively with axial
length. A study investigating postoperative
change in capsular bag diameter reported an

2 10.0 mm

2 11.0 mm 2 11.5 mm

average decrease of 0.7 mm at 1 month after
standard cataract surgery [17].

Previous research showed that IOLs with a
flexible design as defined by hinge geometry
have better biomechanical stability than those
with a more rigid design [4]. Axial displacement
is mainly affected by the width and thickness of
the haptic, in an experimental parameter vari-
ation on an IOL base design, but also by the size
of the haptic-optic junction. Haptic thickness
also affects tilt as does the interaction between
the haptic curvature and the OHJ. Rotation is
affected by the start of the haptic curvature, the
OHJ, haptic width, and angle of contact
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between the haptic and capsular bag, with a
wider angle of contact improving rotational
stability of toric IOLs, but also by biometric
characteristics, with more rotation in eyes with
longer axial length and a larger white-to-white
measurement [19, 20].

In this study we evaluated the haptic design
and OHJ features of five commonly used
hydrophobic acrylic aspheric monofocal 1OLs.
In addition, because IOL positional stability is
related to the degree of haptic contact with the
capsular bag, we measured AoC and CBC for
each of the IOLs across four well diameters that
were chosen to represent the range of adult
human capsular bag sizes pre- and post-IOL
implantation [17, 18, 21]. To the best of our
knowledge, this is the first in vitro investigation
that used CT technology to provide accurate
insights about haptic/OHJ characteristics and
haptic contact of modern acrylic IOLs.

It is even surprising that currently companies
provide only very few parameters of their highly
technical and well-developed products—such as
clear optic diameter and overall diameter. Sur-
geons are actually provided with very little data
although they are fully responsible not only for
the success during surgery but also for the best
choice of the implant.

Although the five monofocal lenses appear
similar on gross examination, sharing a C-loop
haptic design and having identical (or nearly
identical) overall length and optic diameter, the
CT analyses revealed clear differences between
the studied IOLs. We found variability among
the lenses in all of the dimensions measured for
both the haptics (length, thickness, surface area,
volume) and OH] (surface area and volume), but
the values for all measures were consistently
greatest for the CT LUCIA 621PY IOL.

Our finding that the AoC and CBC values
decreased with increasing well size for all IOLs is
consistent with previous research examining
this relationship using both test wells and a
rabbit model [22]. We also found variability in
AoC and CBC between IOLs at all well sizes, but
both values were consistently greatest for the
CT LUCIA 621PY, which had the lowest AoC
and CBC percentage change between the
smallest and largest diameter wells.

It is interesting to note that although the
enVista MX60 had a smaller overall diameter
than the other four IOLs (12.5 vs 13.0 mm), it
did not consistently have the lowest CBC and
AoC values with increasing well size. This find-
ing reinforces the idea that besides raw material
and water content, the OHJ geometry and
haptics design play a decisive role in the
IOL—capsular bag relationship.

The CT side-view images of the IOLs pro-
vided an opportunity to explore possible corre-
lations between haptics/OH] features and IOL
position. Overall, these qualitative assessments
suggest that although IOLs with a wider OH]J
and pronounced haptics achieve a greater angle
of contact with the surrounding well, they seem
to be more susceptible to axial movement/shift
when compressed within a very small diameter.
This should be investigated in further studies
including measurements of positional changes
that would determine the clinical relevance of
any shifts.

Limitations

We want to emphasize that the parameters
evaluated in our study are only some of the
factors affecting the intraocular performance of
a lens. Other issues, including material proper-
ties, optic design, and surgical factors, also play
an important role. In addition, the results of
this bench study cannot be used to draw con-
clusions about the clinical relevance of the
qualitative and measured differences in haptic
and OH]J characteristics or to rank any IOL as a
superior option. All of the tested lenses have
been demonstrated to be safe and effective
through premarketing and postmarketing clin-
ical studies [8, 9, 23-25]. However, the findings
may be considered in relation to available clin-
ical experience. There are correlations in size
and overall diameter of capsular bag and
behavior of the IOL during surgery (implanta-
tion, unfolding, positioning, stability during
irrigation/aspiration, posterior capsule polish-
ing, removing viscoelastic remnants) and in the
postoperative period. The exact relationship
and effect as well as clinical implications should
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be targeted in large clinical trials with diverse
IOL models.

CONCLUSION

The bench evaluations in this study highlight
differences in the haptic and OHJ geometric
characteristics of the five IOLs studied. The
collected evidence refutes opinions that all
hydrophobic acrylic one-piece IOLs are the
same and supports the idea that individual IOLs
can have relative advantages and disadvantages
that depend on the individual case.

We believe that the knowledge of geometry
is necessary for the surgeon to have the oppor-
tunity to select the best option in the individual
case. In this evaluation we showed how big the
differences are in currently available monofocal
hydrophobic acrylic lenses.

The findings provide objective evidence
corroborating a phenomenon that is probably
well known to many surgeons from their
intraoperative observations of differences in
IOL behavior when positioning in small versus
larger capsular bags. They also might provide an
impetus for conducting a large, multicenter
study to establish clinical translation of the
relationships described in this bench study. In
the meantime, and because of the potential
implications for improving predictability of
effective lens position and refractive outcomes,
surgeons might consider taking the findings of
our study into account when choosing an IOL
in cases of hyperopic eyes that are likely to have
a relatively small capsular bag and high myopic
eyes that are likely to have a large capsular bag.
The opinion that all monofocal lenses with the
same overall diameters are geometrically the
same is outdated.
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