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Abstract
Purpose: To evaluate the effect of the Eyecryl posterior chamber phakic intraocular lens (pIOL) on
iridocorneal angle (ICA) parameters, anterior chamber depth (ACD), and pupillary size.

Methods: The medical �les of myopic patients who had implantation of the Eyecryl posterior chamber
pIOL were reviewed retrospectively. Trabecular-iris space area at 500 and 750μm (TISA500, TISA750),
angle opening distances at 500 and 750μm (AOD500, AOD750), anterior chamber depth (ACD),
iridocorneal angle (ICA), and pupil diameter under different illumination conditions were analyzed
preoperatively, and at 1 and 3 months postoperatively.

Results: Ninety-three eyes of 48 patients were included in the study. The mean age of patients was 31.63
±4.95 years (range, 21-54). The mean ICA decreased from 49.97° ± 6.33 before surgery to 30.75° ± 5.86
and 30.79° ± 5.74 at 1 and 3 months after surgery, respectively. The mean ACD was reduced from 3.23 ±
0.22 mm before surgery to 2.55 ± 0.34 mm and 2.46 ± 0.28 mm at 1 and 3 months after surgery,
respectively. TISA500, TISA750, AOD500, and AOD750 were also reduced signi�cantly after surgery. The
mean pupil size under photopic, mesopic and scotopic illuminations decreased insigni�cantly by 1 month
and continued to decrease signi�cantly by 3 months after surgery.

Conclusion: The implantation of the Eyecryl posterior chamber pIOL in myopic patients caused
signi�cant changes in anterior chamber parameters including ICA, ACD, TISA 500, TISA 750, AOD 500,
AOD 750, and the pupil diameter under different illumination conditions.

Introduction
Implantation of a posterior chamber phakic intraocular lens (pIOL) is an alternative to corneal refractive
surgical procedures such as photorefractive keratectomy (PRK), laser in situ keratomileusis (LASIK), and
small incision lenticule extraction (SMILE) [1–3]. Posterior chamber pIOLs are designed to be inserted in
the posterior chamber behind the iris. Currently, there are only a limited number of posterior chamber pIOL
models in the market, and all of them are in direct contact with the posterior surface of the iris. Also, their
vault (distance between the phakic lens and the crystalline lens) results in an anterior displacement of the
central and peripheral iris and reducing the distance between the posterior surface of the cornea and the
iris. Besides, the haptic zone of the pIOLs rest directly behind the iridocorneal angle (ICA) structures.

The Eyecryl pIOL is a new posterior chamber pIOL, and its long-term results are not established in the
literature [4, 5]. However, the Visian implantable collamer lens (ICL) (STAAR Surgical Co.) has been widely
implanted and resulted in signi�cant changes in the ICA parameters and clinically insigni�cant changes
in pupillary diameter [6]. On the other hand, the in�uence of a posterior chamber pIOL on the iris and
anterior chamber may vary depending on the lens design, size, material, thickness or its vault, and the
effects of other posterior chamber pIOLs or the Eyecryl pIOL have not been described in the literature. To
describe the spectrum of changes in ICA and pupillary diameter are important because narrowing or
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closure of the angle may result in increased intraocular pressure. In addition, a functional pupilla and the
pupillary diameter have a signi�cant effect on the optical quality of the retinal image [7–9].

The objective of this study was to evaluate the effect of the Eyecryl posterior chamber pIOL on ACD, ICA,
and the pupil size.

Methods
The study adhered to the tenets of the Declaration of Helsinki and approval was obtained from the
institutional review board. The medical records of patients who had implantation of the Eyecryl pIOL at
the Beyoglu Eye Training and Research Hospital were retrospectively reviewed. Patients with preoperative
and postoperative pupillography, corneal topography, and anterior segment OCT measurements were
included in the study. Patients with iridocorneal pathologies or previous ocular surgeries were excluded.

Preoperative And Postoperative Examinations
The routine examination procedure of our clinic for phakic IOL implantation surgery includes uncorrected
(UDVA) and corrected (CDVA) distance visual acuities, subjective and objective refractions, intraocular
pressure (IOP) measurement with a Goldmann applanation tonometer, corneal topography, dynamic
pupillography, optical biometry and anterior segment imaging with an anterior segment optical coherence
tomography (Visante OCT, Carl Zeiss AG, Germany). The software of the Visante OCT enabled the
calculation of trabecular-iris space area at 500 and 750µm (TISA500, TISA750), angle opening distances
at 500 and 750µm (AOD500, AOD750) automatically. Corneal topography and dynamic pupillography
were performed with a single platform (Sirius, Costruzioni Strumenti Oftalmici, Italy). The pupillometry
integrated into the device captured the pupillary diameter dynamically according to the de�ned (scotopic,
mesopic, and photopic) lighting conditions. At day 1 and week 1 visits, only visual acuity and IOP were
measured, and a slit-lamp examination was performed. All the other visits were similar to the preoperative
visit. Demographical data, visual and refractive results, TISA 500, TISA 750, AOD 500, AOD 750, anterior
chamber depth (ACD), and pupillography measurements were analyzed preoperatively, and at 1 and 3
months postoperatively in this study.

Statistical Analysis
IBM SPSS Statistics (Version 22.0, IBM Corp.) was used for statistical analysis. Mean and standard
deviation was used to report data. Preoperative and postoperative numerical continuous variables were
compared with the aid of the Friedman test with a Bonferonni correction which was used for post hoc
analysis to compare two consecutive visits. Spearman’s rho test was performed to analyze whether there
was a correlation between variables. A p value < 0.05 was considered statistically signi�cant.

Phakic Intraocular Lens
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The Eyecryl pIOL (Biotech Vision Care, Ahmedabad, India) is a foldable and hydrophilic posterior chamber
pIOL that is made of a copolymer of hydroxyethyl methacrylate and collagen. Its plate haptic design is
similar to the ICL. It has an aspherical optic (zero aberration) with a central hole (320 µ m).

Surgical Procedure
All cases were performed by the same surgeon (AA) using sub-tenon anesthesia. Before beginning the
operation, the 0- and 180- horizontal axis were marked manually at the slit lamp to prevent the effect of
potential cyclotorsion. The surgery was started by placing a Mendez ring on the eye to mark the desired
implantation axis. Then, paracentesis was created, and following injection of adrenalin, sodium
hyaluronate 1% (Provisc; Alcon Inc., Ft. Worth, TX, USA) was injected into the anterior chamber. The pIOL
was inserted in the anterior chamber using the injector system through a temporal corneal incision. The
haptics of pIOL was cautiously placed under the iris. Viscoelastic material was removed by washing out
with a buffered salt solution, and corneal incisions were hydrated.

Results
Ninety-three eyes of 48 patients [26 females (54.16%), 22 males (54.84%)] were included in this
retrospective case series. The mean age of patients was 31.63 ± 4.95 years (range, 21–54). The mean
postoperative UDVA and CDVA were 0.21 ± 0.20 logMAR and 0.15 ± 0.21 logMAR at 1 and 3 months
postoperatively, respectively. E�cacy index (postoperative UDVA / preoperative CDVA) and safety index
(postoperative CDVA / preoperative CDVA) were 1.16 ± 0.31 and 1.33 ± 0.36, respectively.

No intraoperative or postoperative complications were observed. None of the patients developed
glaucoma or experienced an angle-closure glaucoma attack. None of the patients lost two or more lines
of CDVA.

Preoperative and postoperative characteristics of the eyes and their biometric measurements are listed in
Table 1.
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Table 1
Preoperative and postoperative characteristics of the eyes and their biometric measurements

  Preoperative Postoperative  

pa

 

pb

 

pc 

1 month 3 months

  Mean ± SD Mean ± SD Mean ± SD

SE (D) -10.48 ± 3.00 -0.25 ± 0.71 -0.31 ± 0.49 <0.001 0.78 <0.001

Cylinder (D) -1.95 ± 0.96 -0.32 ± 0.51 -0.25 ± 0.45 <0.001 0.22 <0.001

CDVA (logMAR) 0.25 ± 0.21 0.14 ± 0.19 0.15 ± 0.21 <0.001 0.46 <0.001

Mean K (D) 44.04 ± 1.7 44.08 ± 1.6 44.89 ± 1.6 0.24 0.09 0.07

ACD  (mm) 3.23 ± 0.22 2.55 ± 0.34 2.46 ± 0.28 <0.001 0.07 <0.001

ICA  (°) 49.97 ± 6.33 30.75 ± 5.86 30.79 ± 5.74 <0.001 0.48 <0.001

TISA 500 (mm2) 0.18 ± 0.07 0.09 ± 0.03 0.09 ± 0.03 <0.001 0.56 <0.001

TISA 750 (mm2) 0.36 ± 0.15 0.18 ± 0.05 0.18 ± 0.06 <0.001 0.24 <0.001

AOD 500 (mm) 0.60 ± 0.26 0.28 ± 0.08 0.28 ± 0.08 <0.001 0.13 <0.001

AOD 750 (mm) 0.85 ± 0.31 0.40 ± 0.10 0.39 ± 0.10 <0.001 0.22 <0.001

IOP (mmHg) 15.16 ± 2.44 14.71 ± 4.81 13.55 ± 2.71 0.43 0.56 0.23

pa: between preoperative and postoperative 1 month

pb: between postoperative 1 and 3 months

pc: between preoperative and postoperative 3 months

ACD: anterior chamber depth, AOD 500: angle opening distance at 500 μm, AOD 750: angle opening
distance at 750 μm, CDVA: corrected distance visual acuity, IOP: intraocular pressure, ICA: iridocorneal
angle, mean K: mean keratometry, SE: spherical equivalent, TISA 500: trabecular-iris space area at 500
μm, TISA 750: trabecular-iris space area at 750 μm, WTW: horizontal white to white.

The horizontal white to white and axial length of the eyes were measured only preoperatively and found
to be 11.77 ± 0.28 mm and 27.02 ± 1.50 mm, respectively. The mean postoperative 1 and 3-month vault
was 551.75 ± 203.71 µm and 580.55 ± 182.44 µm, respectively.

At 1 month postoperatively, spherical equivalent (SE), CDVA, ACD, ICA, TISA 500, TISA 750, AOD 500, and
AOD 750 decreased signi�cantly (p < 0.001). Other parameters including the mean keratometry (K) and
IOP changed insigni�cantly with p values of 0.24 and 0.43, respectively.

Table 2 shows changes in pupillary diameter under different light conditions.
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Table 2
Preoperative and postoperative changes in scotopic, mesopic, and photopic pupillary

diameter
  Preoperative Postoperative  

pa

 

pb

 

pc1 month 3 months

Pupillary diameter Mean±SD Mean±SD Mean±SD

Scotopic (mm) 5.79±0.82 5.65±0.87 5.58±0.86 0.61 0.04 0.01

Mesopic (mm) 5.38±1.03 5.30±0.91 5.18±0.98 0.94 0.001 <0.001

Photopic (mm) 4.48±1.13 4.29±0.89 4.28±1.07 0.24 <0.001 <0.001

pa: between preoperative and postoperative 1 month

pb: between postoperative 1 and 3 months

pc: between preoperative and postoperative 3 months

Although the decrease in pupillary diameter under different light conditions between preoperative and
postoperative 1 month was not statistically signi�cant, the changes between 1 and 3 months and
between preoperative and postoperative 3 months were statistically signi�cant (p < 0.05).

Spearman's rho test was used to analyze whether there was a correlation among anterior segment
parameters, pupil diameter, vault, and axial length. No signi�cant correlation was detected among the
parameters.

Discussion
The results of our study showed that anterior chamber parameters including ICA, ACD, TISA 500, TISA
750, AOD 500, AOD 750, and the pupil diameter under different light conditions were reduced signi�cantly
after the implantation of the Eyecryl pIOL. The change in the mean K and IOP was not statistically
signi�cant (p = 0.07 and p = 0.23, respectively).

We found that ICA decreased by 38.7% and 38.5% at 1 and 3 months after surgery, respectively. The
mean ICA dropped from 49.97° ± 6.33 before surgery to 30.75° ± 5.86 and 30.79° ± 5.74 at 1 and 3
months after surgery, respectively. Similarly, decrease of 31.6% and 31.5% in ICA after ICL implantation
was found by Elmohamady et al. at 1 and 3 months [6]. Also, Chung et al. evaluated ICA using UBM
(ultrasound bio-microscopy) and found a reduction of 31.7% after 1 month [10].

In our study, the mean ACD was reduced from 3.23 ± 0.22 mm preoperatively to 2.55 ± 0.34 mm and 2.46 
± 0.28 mm at 1 and 3 months postoperatively, respectively. The rate of reduction was 21% and 23.8% at 1
and 3 months postoperatively, respectively. Our results were consistent with the study by Ju et al. [10].
They reported a reduction in the mean ACD from 3.28 ± 0.14 mm preoperatively to 2.45 ± 0.22 mm at 3
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months postoperatively. Similar results were also found by Elmohamady et al. as 3.59 ± 0.17 mm
preoperatively and 2.96 ± 0.25 mm at 3 months postoperatively [6].

In our study, the mean vault was measured as 551.75 ± 203.71 µm and 580.55 ± 182.44 µm at 1 and 3
months after surgery, respectively. Similarly, the mean vault for ICL in the study by Elmohamady et al.
was found to be 556 ± 33 µm and 431 ± 56 µm at 1 and 3 months after surgery, respectively [6]. Also,
similar vault values were reported for ICL in different studies [10, 11].

Our study showed that the mean pupil diameter under scotopic, mesopic, and photopic illumination
conditions was reduced insigni�cantly by 1 month but signi�cantly by 3 months after surgery. Although
Elmohamady et al. found a statistically insigni�cant reduction in pupil diameter after ICL implantation, a
statistically signi�cant reduction in pupil diameter was shown in other studies [6, 15, 16]. Moreover, Zhu
et al. reported a signi�cant reduction in pupil diameter under mesopic and photopic illumination
conditions and no change under scotopic illumination condition [17]. Similar to Zhu et al., a reduction in
pupil diameter under mesopic and photopic illumination conditions after the Eyecryl pIOL was found to
be statistically more signi�cant than a reduction under scotopic illumination condition in our study.

The miotic effect of pIOL implantation provides bene�ts for patients, as it can reduce aberrations that
may occur after surgery. On the other hand, the miotic effect may decrease aqueous humor circulation in
eyes with a pIOL that has no central hole. Subsequently, the decreased circulation of aqueous humor may
result in increased IOP after surgery. In our study, we observed neither clinically decreased circulation of
aqueous humor nor increased IOP after surgery.

In the current study, we performed Spearman correlation analysis to assess whether there was a
correlation between anterior segment parameters and pupil diameter; however, we did not detect any
signi�cant correlation. Inconsistent with our �ndings, Elmohamady et al. stated a signi�cant positive
correlation between the ICL vault and pupil diameter at 1 month postoperatively (r = 0.9429, p < 0.001) [6].
In line with our results, Li et al. had not found also a signi�cant correlation between the ICL vault and
pupil diameter after surgery [15].

The current study has several limitations including retrospective design and relatively short follow-up.
Moreover, regarding the change in the pupil, only pupil size was evaluated in the current study; however,
pupil contraction amplitude and velocity in light re�exes were not assessed.

In conclusion, we demonstrated that anterior segment parameters including ACD, ICA and angle opening
metrics declined signi�cantly by 1 month and changed slightly by 3 months after surgery; however, the
mean pupil size decreased insigni�cantly by 1 month and continued to decrease signi�cantly by 3
months after surgery. The effects of the Eyecryl pIOL on anterior segment parameters and pupil size was
similar to that of the ICL demonstrated in previous studies.
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