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Abstract

This study aimed to investigate the incidence, patient background, and postoperative prog-
nosis of implantable collamer lens (ICL) dislocation. We retrospectively reviewed all cases
of ICL dislocation at four major refractive surgery centers in Japan until December 2019.
The incidence, patient background, cause of dislocation, complications of repositioning sur-
gery, and postoperative visual function were investigated. Seven ICL dislocations [0.072%
of total ICL-implanted eyes (9775 eyes)] occurred at an average of 28.6 months (11-82
months) postoperatively. All patients were male. Five eyes were injured during sports activi-
ties, one due to a fall from a bicycle, and another due to ocular blunt trauma caused by a
mortuary tablet. Two patients had re-dislocation in the same eye. Retinal detachment
occurred after repositioning surgery in one patient, and scleral buckling surgery was per-
formed without ICL removal. ICL dislocation is a rare complication of ICL surgery; reposition-
ing surgery is effective, but retinal complications may occur.

Introduction

Implantable collamer lenses (ICL) have been found to be effective and safe for the correction
of mild to moderate and high myopia [1-4]. Toric ICL implantation is more effective than
laser in situ keratomileusis (LASIK) for correcting high astigmatism [5]. Laser corneal refrac-
tive surgery is contraindicated in eyes with thin or abnormal corneas, such as those with kera-
toconus, and ICL implantation has been confirmed to be highly effective and safe in patients
with mild keratoconus or borderline pachymetry due to its minimal impact on the cornea [6-
8].

Postoperative complications rarely occur after ICL implantation, although cataract forma-
tion, pigment dispersion, intraocular inflammation, toxic anterior segment syndrome, and
toric ICL rotation have been reported [9-12]. Laser corneal refractive surgery, such as LASIK,
may lead to ocular trauma, resulting in flap displacement [13, 14]. Therefore, surface ablation
surgeries, such as photorefractive keratectomy, laser-assisted subepithelial keratectomy, and
epi-LASIK, are recommended for patients with hobbies or occupations that are associated
with a risk of direct impact to the eye. In general, ICL implantation is performed through a
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small incision, and since there is no flap formation in the cornea as in LASIK, it seems to be
more resistant to trauma.

Several studies have reported on ICL dislocation due to blunt ocular trauma after ICL sur-
gery [15-20]. Most of these reports were single-center case reports. This study aimed to retro-
spectively review cases of ICL dislocation that occurred at four major refractive surgery
centers in Japan and determine the incidence of ICL dislocation, patient background, and
prognosis after ICL repositioning surgery.

Materials and methods

The multicenter study was conducted at Kitasato University, Nagoya Eye Clinic, Kobe Kana-
gawa Eye Clinic, and Sanno Hospital in Japan. We retrospectively compiled and reviewed all
cases of ICL dislocation encountered at these institutions until December 2019.

The incidence of ICL dislocation, preoperative patient background, cause of ICL disloca-
tion, timing of ICL repositioning surgery, and postoperative course were investigated. Addi-
tionally, we evaluated the safety and efficacy of ICL repositioning surgery by comparing the
uncorrected and corrected distance visual acuity at the last follow-up before ICL dislocation
with those after ICL repositioning surgery.

Vault height, distance between crystalline lens and ICL, were also recorded from the
patients’ chart. A vault of 1/2 to 3/2 (250-750 pm) of the corneal thickness (CT) was consid-
ered a moderate vault.

Intraoperative and postoperative complications were also evaluated. This study was
approved by the Institutional Review Board of the Nagoya Eye Clinic (#2020-44). The require-
ment for informed consent was waived by the Institutional Review Board.

Results
Incidence

The incidence of ICL dislocation was 0.072%; ICL dislocation occurred in seven of the 9775
eyes that underwent ICL surgery at the four centers. Fig 1 shows representative slit-lamp pho-
tographs of the patients at the first visit after ICL dislocation.

Patient background

The background of the patients and the causes of ICL dislocation are summarized in Table 1.
The mean age at the time of dislocation was 29.2+6.0 years, and all patients were men. Two
patients experienced ICL dislocation twice in the same eye, with the second dislocation occur-
ring 11 and 15 months after the first dislocation. The mean preoperative equivalent spherical
power of the eyes with ICL dislocation was -9.0 + 4.2 D. Six of the seven eyes had high myopia
(>6D).

Causes of ICL dislocation

All patients experienced ICL dislocation due to blunt ocular trauma. Four of the eyes were
injured during a futsal game. Among them, two were injured by a direct hit from a ball, one
was injured by another player’s hand, and one was injured by another player’s foot. Of the
remaining three eyes, one was injured by another player’s elbow during a basketball game, one
was injured by a roadside pole during a fall from a bicycle, and one was injured when the
patient, a priest, was hit in the eye by a mortuary tablet.
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Case #1 | Case #2

Fig 1. Representative slit-lamp findings of five patients with implantable collamer lens (ICL) dislocation. Case #1, ICL dislocation
caused by another player’s hand hitting the right eye during futsal match. The superotemporal and inferotemporal haptics have
prolapsed into the anterior chamber. Case #2, ICL dislocation caused by a futsal ball hitting the right eye. This case is a recurrent ICL
dislocation of case #1. Case #4, ICL dislocation was caused by a futsal ball hitting the right eye. The inferonasal haptic has prolapsed into
the anterior chamber. Case #6, ICL dislocation caused by a mortuary tablet hitting the right eye while working at a temple. The
inferotemporal and superotemporal haptics have prolapsed into the anterior chamber. Mild anterior chamber inflammation was noted
at the first visit after ICL dislocation, and retinal detachment was found at 8™ day of ocular injury. Case #7, ICL dislocation caused by
another player’s elbow hitting the right eye during basketball match. The inferotemporal and superotemporal haptics have prolapsed
into the anterior chamber.

https://doi.org/10.1371/journal.pone.0264015.g001
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Table 1. Patient demographic information and cause of ocular trauma.

Case | Age
(years)/Sex/
Eye
#1 | 39/M/OD
#2 | 39/M/OD
#3 | 25/M/OD
#4 | 26/M/OD
#5 | 28/M/OS
#6 | 24/M/OD
#7 | 30/M/OD

ICL power
(Sphere,
Cylinder)

-13.5,3.5

-13.5,3.5

-16.5, 1.5
-16.5, 1.5

-17.5,2

-16

-14.5,1.5

ICL size
(mm)

12.6

12.6

12.6

12.6

10P Cause of trauma (time after ICL Post-trauma slit lamp Time of repositioning
(mmHg) implantation) examination findings surgery (days after eye
injury)
18 Blunt ocular trauma from another Prolapse of the superotemporal same day
player’s hand during a futsal match (11 | and inferotemporal haptics into
months) the AC
Mild AC inflammation
19 Blunt ocular trauma from another Prolapse of the inferonasal haptic 1 day
player’s foot during a futsal match (2 in the AC
years and 2 months) Mild AC inflammation
24 Direct hit from a futsal ball (10 Prolapse of the inferonasal haptic 3 days
months) into the AC
18 Direct hit from a futsal ball (21 Prolapse of the inferonasal haptic 5 days
months) into the AC
12 Blunt ocular trauma from a pole on the | Prolapse of the inferonasal haptic 2 days
road while riding a bicycle (1 year and into the AC
2 months)
15 Blunt ocular trauma from a Mortuary Prolapse of the inferotemporal 3 days
tablet while working at a temple (7 and superotemporal haptics into
years and 10 months) the AC
Mild AC inflammation
13 Blunt ocular trauma from another Prolapse of the superotemporal same day

player’s elbow while playing basketball
(3 years)

and inferonasal haptic prolapse
into the AC

M: male, OD: oculus dextrus, OS: oculus sinister, ICL = implantable collamer lens, IOP = Intraocular pressure, AC = anterior chamber.

https://doi.org/10.1371/journal.pone.0264015.t001

Timing of ICL repositioning surgery
On average, ICL repositioning surgery was performed 2.14+1.68 days (0-5 days) after injury.

Surgical technique

Five and two patients underwent surgery under topical anesthesia alone and topical anesthesia
with intracameral anesthesia, respectively. A 1-mm incision was made, viscoelastic material
was injected into the anterior chamber through this incision, and the dislocated haptics were
repaired using an ICL manipulator. Finally, irrigation and aspiration were performed to
remove the viscoelastic material from the anterior chamber, and the surgery was completed.
Antibiotics and steroid eye drops were administered for 2 weeks to 1 month postoperatively.

Postoperative changes in the vault

In 5 of the 7 eyes, the vault was measured by slit lamp microscopy; the two remaining eyes
were assessed by anterior segment optical coherence tomography. Preoperatively, three eyes
had a high vault and four had a moderate vault. The changes in vault from before trauma to
after ICL repositioning surgery were as follows: case #1, 0.9 mm to 0.82 mm; case #2, from 0.82
mm to 0.79 mm; case #3, from 1.5 CT to 1.5CT; case #4, from 1.5 CT to 1.5 CT; case #5, from
1.25 CT to 1 CT; case #6, from 1 CT to 1 CT; and case #7, from 2 CT to 1.5 CT.

Postoperative course

The results of ICL repositioning surgery are summarized in Table 2. There was no significant
difference in the mean uncorrected distance visual acuity (logMAR) between the last follow-
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Table 2. Clinical outcomes after ICL repositioning surgery.

Case

#1

#2

#3
#4
#5

#6

#7

UDVA
(logMAR)
-0.176
-0.176

-0.079
-0.079
-0.176

0.222

-0.176

Final visit before trauma Three months after repositioning surgery
CDVA Vault | ECD (cells/ UDVA CDVA 0P Vault | ECD (cells/ Complications
(logMAR) (mmHg) mm?) (logMAR) (logMAR) (mmHg) mm?)
-0.301 15 0.9 3125 -0.176 -0.176 13 0.82 3001 None
mm mm
-0.176 13 0.82 3001 -0.301 -0.079 17 0.79 3050 None
mm mm
-0.176 22 1.5CT 2976 -0.079 -0.176 21 1.5CT 2985 None
-0.176 21 1.5CT 2985 -0.079 -0.079 17 1.5CT 2849 None
-0.176 15 1.25 3003 -0.079 -0.176 17 1CT 2958 None
CT
-0.176 15 1CT 2808 0.097 -0.301 12 1CT 2739 RD 8 days after injury
Scleral buckling
Pigment deposition on
the ICL surface
-0.176 18 2CT 2854 -0.301 -0.301 12 1.5CT - Pigment deposition on
the ICL surface

ICL = implantable collamer lens, UDVA = uncorrected distance visual acuity, CDVA = corrected distance visual acuity, IOP = Intraocular pressure, ECD = corneal
endothelial cell density, CT = corneal thickness, RD = retinal detachment.

https://doi.org/10.1371/journal.pone.0264015.t002

up before ICL dislocation (-0.04+0.17) and 3 months after ICL repositioning surgery (-0.11
+0.16, p = 0.81). Similarly, there was no significant difference in the mean corrected distance
visual acuity between the last follow-up before ICL dislocation (-0.19+0.05) and 3 months after
ICL repositioning surgery (-0.18+0.09, p>0.999).

There was no significant difference between the mean spherical equivalent power at the last
follow-up before ICL dislocation (-0.32 + 0.51 D, +0.25 to -0.75 D) and at 3 months after ICL
repositioning surgery (-0.25 + 0.46, +0.375 to -0.75 D; p = 0.484). The mean absolute change
in spherical equivalent power between these two time points was 0.29 + 0.20.

There was no significant difference between the mean corneal endothelial cell density
between the last follow-up before ICL dislocation (3011+107/mm?) and 3 months after ICL
repositioning surgery (2955+149/mm?, p = 0.2969).

Postoperative complications

All the patients had an intraocular pressure of < 21 mmHg on the first postoperative day. Mild
anterior chamber inflammation was observed, but it disappeared within 1 week of surgery. At
3 months postoperatively, mild pigmentation was observed on the ICL surface in two patients.
One patient showed mild commotio retinae after injury, which resolved within two days.

One patient, who was a priest and experienced injury when a mortuary tablet hit him in the
eye, developed retinal detachment 8 days after injury and underwent scleral buckling surgery
without ICL removal. Three months after scleral buckling surgery, his uncorrected distance
visual acuity (logMAR) was 0.046 and his corrected distance visual acuity was 0.176 (sphere:
-0.25, cylinder: -0.75, axis: 180).

Discussion

Here, we investigated the incidence, patient background, and postoperative prognosis of ICL
dislocation at four major refractive surgery centers in Japan. Seven ICL dislocations occurred
during the study period. The incidence of ICL dislocation was 0.072%, suggesting that it is
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very rare. Studies have reported incidence rates of 0.085% and 0.012% for flap displacement
due to trauma, a late postoperative complication of LASIK [21, 22]; these rates are similar
those of ICL dislocation.

Most of the patients in this study were young (mean age: 29.2 years), and all of them were
men, which may be related to the high proportion of injuries occurring during sports such as
futsal and basketball.

Two patients experienced ICL dislocation twice in the same eye. A previous study reported
on patients with recurrent ICL dislocation [18], one of whom was also included in this study. In
this study, both cases of dislocation were caused by blunt trauma during a futsal game; in one
case, both dislocations occurred due to the ball hitting the face at a close range, and in the other
case, they occurred due to impact with another player’s hand or foot. Futsal is popular in Japan
because it does not require a large stadium and can be played in a small space. Here, all futsal-
related eye injuries occurred at night. Most futsal stadiums have lighting, but they are dimly lit at
night. Additionally, the sympathetic dominant state of the player might have resulted in pupillary
dilatation. Consequently, the patients might have had some degree of mydriasis at the time of
trauma, and the eyes were injured in a situation where the ICL could easily be dislocated.

Five out of the seven cases of ICL dislocation in this study were caused by blunt ocular
trauma during sports: four during futsal games and one during a basketball game. Considering
that more than one million ICLs have been implanted worldwide, it is important to educate
patients to use protective eyewear during ball games with a risk of blunt ocular trauma.

The vault is the distance between the anterior surface of the crystalline lens and the poste-
rior surface of the ICL. In general, an ICL shows a high vault when its length is greater than
the ciliary sulcus diameter. A high vault has been suggested to be a risk factor for pigment dis-
persion and angle-closure glaucoma [9, 10, 23, 24]. In this study, the vault was considered high
when it was greater than 1.5 times the corneal thickness, and three patients (42.9%) showed a
high vault at the last follow-up before ICL dislocation. In one eye, the vault was twice the cor-
neal thickness. To date, it is unclear whether a high vault predisposes the ICL to trauma-
induced dislocation. In patients with a high vault, the ICL footplate may be subjected to a
strong compressive force, which may lead to trauma-induced ICL dislocation. Due to the
small number of cases, we were not able to determine the relationship between a high vault
and ICL dislocation, but this issue should be investigated in future studies with larger samples.
In addition, in four of the seven eyes, the vault after ICL repositioning surgery was slightly
lower than that before trauma. The ICL is implanted in the ciliary sulcus, and sulcus to sulcus
diameter reportedly differs in the horizontal and vertical directions [25]. It is possible that the
ICL repositioning surgery may have slightly altered the position of the ICL, or that the trauma
caused changes in the ciliary sulcus diameter. Further studies are needed to verify whether
these changes are clinically significant.

In this study, there was no significant difference in corneal endothelial cell density between
the last follow-up before ICL dislocation and 3 months after ICL repositioning surgery, and no
patient had major corneal endothelial cell damage. However, a case has been reported in
which a dislocated ICL came into contact with the corneal endothelium, resulting in corneal
endothelial cell damage that led to bullous keratopathy [17]; the patient underwent descemet
stripping automated endothelial keratoplasty on the fifth day after injury. In our study, the ICL
was repositioned an average of 2.1 days after injury. In the patient who underwent reposition-
ing 5 days after injury, there was no contact between the ICL and corneal endothelium. If
there is direct contact between corneal endothelial cells and the ICL, endothelial cell damage
may worsen over time. Therefore, patients should be encouraged to seek medical attention as
soon as possible after the injury, and repositioning surgery should be performed as early as
possible.
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One patient experienced retinal detachment on the eighth day after ICL repositioning sur-
gery, and retinal surgery was required. The patient was a priest who had been injured when a
wooden mortuary tablet hit his eyeball. He also had an eyelid laceration, leading us to believe
that the external force of the eyeball strike was quite strong. Since he only had detachment of
the peripheral retina, the ICL was not removed, and the retina was repaired with scleral buck-
ling surgery alone. There was almost no decrease in corrected distance visual acuity or change
in refraction postoperatively. In this case, a dilated fundus examination was not performed
before ICL repositioning surgery. Another patient had mild commotio retinae after injury,
which disappeared after 2 days. These cases suggest that retinal damage may occur in cases of
blunt ocular trauma that is strong enough to cause ICL dislocation, and that it is important to
monitor the retina carefully after injury.

In all seven patients, visual acuity and refraction recovered to the pre-trauma level. In the
absence of other complications, ICL dislocation has a good prognosis, and visual function can
be maintained with early repositioning surgery. Patient education is important to avoid
repeated ICL dislocation.

Supporting information

S1 Data.
(XLSX)

Author Contributions

Conceptualization: Yoshihiro Kitazawa, Tomoaki Nakamura, Kazutaka Kamiya, Akihito Igar-
ashi, Kimiya Shimizu.

Data curation: Takashi Kojima, Yoshihiro Kitazawa, Tomoaki Nakamura, Kazutaka Kamiya,
Kazuo Ichikawa, Akihito Igarashi, Kimiya Shimizu.

Formal analysis: Takashi Kojima, Tomoaki Nakamura, Kazuo Ichikawa.

Investigation: Takashi Kojima, Yoshihiro Kitazawa, Tomoaki Nakamura, Kazutaka Kamiya,
Akihito Igarashi, Kimiya Shimizu.

Methodology: Takashi Kojima, Yoshihiro Kitazawa, Tomoaki Nakamura, Kazutaka Kamiya,
Kazuo Ichikawa, Akihito Igarashi, Kimiya Shimizu.

Supervision: Kazutaka Kamiya, Kazuo Ichikawa, Kimiya Shimizu.

Validation: Takashi Kojima, Yoshihiro Kitazawa, Tomoaki Nakamura, Kazuo Ichikawa, Aki-
hito Igarashi.

Writing - original draft: Takashi Kojima, Yoshihiro Kitazawa, Tomoaki Nakamura, Kazutaka
Kamiya, Kazuo Ichikawa, Akihito Igarashi, Kimiya Shimizu.

Writing - review & editing: Takashi Kojima, Yoshihiro Kitazawa, Tomoaki Nakamura, Kazu-
taka Kamiya, Kazuo Ichikawa, Akihito Igarashi, Kimiya Shimizu.

References

1. KamiyaK, Shimizu K, Igarashi A, Kitazawa Y, Kojima T, Nakamura T, et al. Posterior chamber phakic
intraocular lens implantation: comparative, multicentre study in 351 eyes with low-to-moderate or high
myopia. Br J Ophthalmol. 2018; 102: 177—181. https://doi.org/10.1136/bjophthalmol-2017-310164
PMID: 28611132

2. Pinto C, Monteiro T, Franqueira N, Faria-Correia F, Mendes J, Vaz F. Posterior chamber collamer
phakic intraocular lens implantation: Comparison of efficacy and safety for low and moderate-to-high

PLOS ONE | https://doi.org/10.1371/journal.pone.0264015  February 14, 2022 7/9


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0264015.s001
https://doi.org/10.1136/bjophthalmol-2017-310164
http://www.ncbi.nlm.nih.gov/pubmed/28611132
https://doi.org/10.1371/journal.pone.0264015

PLOS ONE

Implantable collamer lens dislocation

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

myopia. Eur J Ophthalmol. 2021: 11206721211012861. https://doi.org/10.1177/11206721211012861
PMID: 33887990

Wei R, Li M, Zhang H, Aruma A, Miao H, Wang X, et al. Comparison of objective and subjective visual
quality early after implantable collamer lens V4c (ICL V4c) and small incision lenticule extraction
(SMILE) for high myopia correction. Acta Ophthalmol. 2020; 98: €943-e950. https://doi.org/10.1111/
a0s.14459 PMID: 32419383

Niu L, Miao H, Tian M, Fu D, Wang X, Zhou X. One-year visual outcomes and optical quality of femto-
second laser small incision lenticule extraction and Visian Implantable Collamer Lens (ICL V4c) implan-
tation for high myopia. Acta Ophthalmol. 2020; 98: e662—e667. https://doi.org/10.1111/a0s.14344
PMID: 32003129

Hasegawa A, Kojima T, Isogai N, Tamaoki A, Nakamura T, Ichikawa K. Astigmatism correction: Laser
in situ keratomileusis versus posterior chamber collagen copolymer toric phakic intraocular lens implan-
tation. J Cataract Refract Surg. 2012; 38: 574-581. https://doi.org/10.1016/j.jcrs.2011.10.034 PMID:
22321354

Kamiya K, Shimizu K, Kobashi H, Igarashi A, Komatsu M, Nakamura A, et al. Three-year follow-up of
posterior chamber toric phakic intraocular lens implantation for the correction of high myopic astigma-
tism in eyes with keratoconus. Br J Ophthalmol. 2015; 99: 177—-183. https://doi.org/10.1136/
bjophthalmol-2014-305612 PMID: 25147365

Fairag R, Almutlak M, Almazyad E, Badawi AH, Ahad MA. Outcomes and complications of implantable
collamer lens for mild to advance keratoconus. Int Ophthalmol. 2021;Volume 41: 2609-2618. https://
doi.org/10.1007/s10792-021-01820-2 PMID: 33772698

Fadlallah A, Dirani A, El Rami H, Cherfane G, Jarade E. Safety and visual outcome of Visian toric ICL
implantation after corneal collagen cross-linking in keratoconus. J Refract Surg. 2013; 29: 84-89.
https://doi.org/10.3928/1081597X-20130117-01 PMID: 23380407

Meta-analysis Packer M. and review: effectiveness, safety, and central port design of the intraocular
collamer lens. Clin Ophthalmol. 2016; 10: 1059—1077. https://doi.org/10.2147/OPTH.S111620 PMID:
27354760

Fernandes P, Gonzalez-Meijome JM, Madrid-Costa D, Ferrer-Blasco T, Jorge J, Montes-Mico R.
Implantable collamer posterior chamber intraocular lenses: a review of potential complications. J
Refract Surg. 2011; 27: 765-776. https://doi.org/10.3928/1081597X-20110617-01 PMID: 21710954

Packer M. The Implantable Collamer Lens with a central port: review of the literature. Clin Ophthalmol.
2018; 12: 2427-2438. https://doi.org/10.2147/OPTH.S188785 PMID: 30568421

Mimouni M, Alio Del Barrio JL, Alio JL. Occlusion of AquaPORT Flow in a Case of Toxic Anterior Seg-
ment Syndrome Following Implantable Collamer Lens Surgery Causing Severe Pupillary Block. J
Refract Surg. 2020; 36: 856—859. https://doi.org/10.3928/1081597X-20201015-01 PMID: 33296000

Ursea R, Feng MT. Traumatic flap striae 6 years after LASIK: case report and literature review. J
Refract Surg. 2010; 26: 899-905. https://doi.org/10.3928/1081597X-20091209-02 PMID: 20027990

Moshirfar M, West DG, Miller CM, West WB Jr., McCabe SE, Shmunes KM, et al. Incidence, Risk, and
Visual Outcomes after Repositioning of Acute Non-Traumatic Flap Dislocations Following Femtosec-
ond-Assisted LASIK. J Clin Med. 2021; 10. https://doi.org/10.3390/jcm10112478 PMID: 34204958

Song JS, Moon HS, Shyn KH. Pupillary capture of implantable contact lens after blunt trauma. J Cata-
ract Refract Surg. 2005; 31: 1831-1833. https://doi.org/10.1016/j.jcrs.2005.01.024 PMID: 16246794

Kong J, Qin XJ, Li XY, Zhang JS, Qu B. Implantable collamer lens dislocation. Ophthalmology. 2010;
117: 399.e1. https://doi.org/10.1016/j.ophtha.2009.09.010 PMID: 20141857

Espinosa-Mattar Z, Gomez-Bastar A, Graue-Hernandez EO, Navas A. DSAEK for implantable collamer
lens dislocation and corneal decompensation 6 years after implantation. Ophthalmic Surg Lasers Imag-
ing. 2012; 43: €68-e72. https://doi.org/10.3928/15428877-20120712-04 PMID: 22823028

Takagi Y, Nakamura T, Ichikawa K, Kojima T. Recurrent prolapse of toric implantable collamer lens
after blunt ocular trauma under mesopic conditions. Clin Case Rep. 2019; 7: 626—629. https://doi.org/
10.1002/ccr3.2055 PMID: 30997050

Moshirfar M, Stagg BC, Muthappan V, Vasavada SA. Traumatic dislocation of implanted collamer
phakic lens: a case report and review of the literature. Open Ophthalmol J. 2014; 8: 24—26. https://doi.
org/10.2174/1874364101408010024 PMID: 24959305

Schmitz JW, McEwan GC, Hofmeister EM. Delayed presentation of traumatic dislocation of a Visian
Implantable Collamer Lens. J Refract Surg. 2012; 28: 365-367. https://doi.org/10.3928/1081597X-
20120410-02 PMID: 22515178

Moshirfar M, Anderson E, Taylor N, Hsu M. Management of a traumatic flap dislocation seven years
after LASIK. Case Rep Ophthalmol Med. 2011; 2011: 514780. https://doi.org/10.1155/2011/514780
PMID: 22606465

PLOS ONE | https://doi.org/10.1371/journal.pone.0264015  February 14, 2022 8/9


https://doi.org/10.1177/11206721211012861
http://www.ncbi.nlm.nih.gov/pubmed/33887990
https://doi.org/10.1111/aos.14459
https://doi.org/10.1111/aos.14459
http://www.ncbi.nlm.nih.gov/pubmed/32419383
https://doi.org/10.1111/aos.14344
http://www.ncbi.nlm.nih.gov/pubmed/32003129
https://doi.org/10.1016/j.jcrs.2011.10.034
http://www.ncbi.nlm.nih.gov/pubmed/22321354
https://doi.org/10.1136/bjophthalmol-2014-305612
https://doi.org/10.1136/bjophthalmol-2014-305612
http://www.ncbi.nlm.nih.gov/pubmed/25147365
https://doi.org/10.1007/s10792-021-01820-2
https://doi.org/10.1007/s10792-021-01820-2
http://www.ncbi.nlm.nih.gov/pubmed/33772698
https://doi.org/10.3928/1081597X-20130117-01
http://www.ncbi.nlm.nih.gov/pubmed/23380407
https://doi.org/10.2147/OPTH.S111620
http://www.ncbi.nlm.nih.gov/pubmed/27354760
https://doi.org/10.3928/1081597X-20110617-01
http://www.ncbi.nlm.nih.gov/pubmed/21710954
https://doi.org/10.2147/OPTH.S188785
http://www.ncbi.nlm.nih.gov/pubmed/30568421
https://doi.org/10.3928/1081597X-20201015-01
http://www.ncbi.nlm.nih.gov/pubmed/33296000
https://doi.org/10.3928/1081597X-20091209-02
http://www.ncbi.nlm.nih.gov/pubmed/20027990
https://doi.org/10.3390/jcm10112478
http://www.ncbi.nlm.nih.gov/pubmed/34204958
https://doi.org/10.1016/j.jcrs.2005.01.024
http://www.ncbi.nlm.nih.gov/pubmed/16246794
https://doi.org/10.1016/j.ophtha.2009.09.010
http://www.ncbi.nlm.nih.gov/pubmed/20141857
https://doi.org/10.3928/15428877-20120712-04
http://www.ncbi.nlm.nih.gov/pubmed/22823028
https://doi.org/10.1002/ccr3.2055
https://doi.org/10.1002/ccr3.2055
http://www.ncbi.nlm.nih.gov/pubmed/30997050
https://doi.org/10.2174/1874364101408010024
https://doi.org/10.2174/1874364101408010024
http://www.ncbi.nlm.nih.gov/pubmed/24959305
https://doi.org/10.3928/1081597X-20120410-02
https://doi.org/10.3928/1081597X-20120410-02
http://www.ncbi.nlm.nih.gov/pubmed/22515178
https://doi.org/10.1155/2011/514780
http://www.ncbi.nlm.nih.gov/pubmed/22606465
https://doi.org/10.1371/journal.pone.0264015

PLOS ONE

Implantable collamer lens dislocation

22,

23.

24,

25.

Todd T, Mondzelewski T, Cason J, Hofmeister E, O’Connell S, Richmond C. LASIK flap stability after
severe ocular injury. Am J Ophthalmol Case Rep. 2020; 18: 100608. https://doi.org/10.1016/j.ajoc.
2020.100608 PMID: 32083225

Abela-Formanek C, Kruger AJ, Dejaco-Ruhswurm I, Pieh S, Skorpik C. Gonioscopic changes after
implantation of a posterior chamber lens in phakic myopic eyes. J Cataract Refract Surg. 2001; 27:
1919-1925. https://doi.org/10.1016/s0886-3350(01)01229-9 PMID: 11738905

Almalki S, Abubaker A, Alsabaani NA, Edward DP. Causes of elevated intraocular pressure following
implantation of phakic intraocular lenses for myopia. Int Ophthalmol. 2016; 36: 259—265. https://doi.org/
10.1007/s10792-015-0112-4 PMID: 26265323

Biermann J, Bredow L, Boehringer D, Reinhard T. Evaluation of ciliary sulcus diameter using ultrasound
biomicroscopy in emmetropic eyes and myopic eyes. J Cataract Refract Surg. 2011; 37: 1686—1693.
https://doi.org/10.1016/j.jcrs.2011.03.048 PMID: 21752592

PLOS ONE | https://doi.org/10.1371/journal.pone.0264015  February 14, 2022 9/9


https://doi.org/10.1016/j.ajoc.2020.100608
https://doi.org/10.1016/j.ajoc.2020.100608
http://www.ncbi.nlm.nih.gov/pubmed/32083225
https://doi.org/10.1016/s0886-3350%2801%2901229-9
http://www.ncbi.nlm.nih.gov/pubmed/11738905
https://doi.org/10.1007/s10792-015-0112-4
https://doi.org/10.1007/s10792-015-0112-4
http://www.ncbi.nlm.nih.gov/pubmed/26265323
https://doi.org/10.1016/j.jcrs.2011.03.048
http://www.ncbi.nlm.nih.gov/pubmed/21752592
https://doi.org/10.1371/journal.pone.0264015

