
CASE REPORT Open Access

Diode laser transscleral
cyclophotocoagulation causes intraocular
collamer lens displacement in
pseudophakic eye: a case report
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Abstract

Background: With the rapid development of intraocular collamer lens (ICL) operation, it is foreseeable that we will
encounter a large number of glaucoma patients with ICL implantation history. However, our current understanding
of the treatment of glaucoma patients with ICL is limited. Hence we report a rare case of refractory glaucoma after
intraocular collamer lens and intraocular lens implantation in a patient who underwent unsuccessful transscleral
cyclophotocoagulation, which led to intraocular collamer lens displacement, angle closure and uncontrolled
intraocular pressure.

Case presentation: A 39-year-old woman presented with intractably elevated intraocular pressure in the right eye.
Since her intraocular collamer lens implantation surgery in 2017, her intraocular pressure had remained over 40
mmHg while using 3 types of anti-glaucoma medications. The patient had a history of phacoemulsification and
posterior chamber phakic intraocular lens implantation for complicated cataracts secondary to uveitis in 2006. On
gonioscope examination, there were signs of pigment dispersion, and the anterior chamber angle was open.
Ultrasound biomicroscopy examination showed contact and rubbing between the intraocular collamer lens and
posterior surface of the iris. And typical advanced glaucomatous optic neuropathy and visual field defects were
observed. Transscleral cyclophotocoagulation was performed to control the intraocular pressure and prevent further
visual field loss. However, the intraocular collamer lens was displaced after transscleral cyclophotocoagulation,
which resulted in formation of a shallow anterior chamber 1 week later, angle closure and loss of intraocular
pressure control 1 month later, even though the maximum dose of anti-glaucoma medication was used. Finally, an
Ahmed glaucoma valve was successfully implanted in her anterior chamber, and the glaucoma was controlled, as
observed at the 10-month follow-up.

Conclusions: Pigment dispersion is a common phenomenon after intraocular collamer lens implantation and may
accelerate the progression of glaucoma. Transscleral cyclophotocoagulation should be carefully considered in
glaucoma patients with elevated intraocular pressure after intraocular collamer lens implantation, given that
transscleral cyclophotocoagulation may cause intraocular collamer lens displacement.
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Background
Intraocular collamer lens (ICL) implantation has become
a preferred surgical treatment for patients with ametro-
pia, although our understanding of its postoperative
complications is still insufficient. Pigment dispersion is a
common complication after ICL implantation and may
result in pigmentary glaucoma. However, it has not been
reported whether pigment dispersion affects glaucoma
progression in patients who have a history of uveitis and
ocular hypertension without glaucomatous optic neur-
opathy (GON). Transscleral cyclophotocoagulation
(TSCP) is an effective treatment for refractory glaucoma,
is easy to perform and is noninvasive. However, the effi-
cacy and safety of TSCP in glaucoma patients with both
ICLs and intraocular lenses (IOLs) remain to be investi-
gated. Hence, we report a case of complex glaucoma in a
patient with two IOLs following TSCP, which caused
ICL displacement, angle closure and uncontrolled intra-
ocular pressure (IOP).

Case presentation
A 39-year-old woman was referred to the glaucoma
clinic for management of elevated intraocular pressure
and vision loss in the right eye after ICL implantation
(V4c Visian ICL, Staar Inc., Monrovia, CA) in 2017. Her
preoperative examinations showed high myopia in the
right eye and no abnormalities in the left eye. Before ICL
implantation, ultrasound biomicroscopy (UBM) revealed
a deep anterior chamber, open angles and correct IOL
position in the right eye. No glaucomatous optic disc
change was observed in her right eye. After ICL implant-
ation, her IOP fluctuated between 40 and 55mmHg. She
had a history of phacoemulsification and posterior
chamber phakic IOL implantation due to complicated
cataracts secondary to uveitis in 2006. Regular ophthal-
mological re-examinations were conducted after IOL im-
plantation, and temporarily elevated IOP of 29 mmHg
was observed in 2016. Her IOP returned to normal after
treatment with anti-glaucoma medication (the specific
medication is unknown), followed by irregular

medication. She had no history of trauma or systemic
disease. A family history of glaucoma or high myopia
was denied.
On admission examination in the glaucoma clinic, the

patient was found to have an IOP of 43 mmHg while
using 3 types of anti-glaucoma medications, and her
best-corrected visual acuity was 20/20 in the right eye.
Slit-lamp examination showed that both the ICL and
IOL were well centred, and a few pigmented keratic pre-
cipitates were present on the corneal endothelium with
pigment deposition on the surface of the ICL, although
the aqueous fluid was clear (Fig. 1a). Gonioscopy re-
vealed that the whole angle was open and that there was
pigmentation on the trabecular meshwork (Fig. 1b).
UBM examination showed contact and rubbing between
the ICL and posterior surface of the iris (Fig. 1c). The
cup to disc ratio was 0.8. The Humphrey visual field test
(24–2 SITA-standard) indicated typical advanced visual
field defects (mean defect = − 24.13 dB P<0.5%) that were
consistent with GON on optical coherence tomography.
No evidence of pigment dispersion or GON was ob-
served in the left eye.
The patient was diagnosed with refractory glaucoma,

and her IOP was controlled to 25–35mmHg by oral
methazolamide and an intravenous drip of mannitol.
Then, she received diode laser TSCP, which was per-
formed with 20 spots (2000 mW) at 2 s each, sparing the
temporal quadrant to avoid vascular damage. Postopera-
tive medications included anti-inflammatory, anti-
infection and 3 types of anti-glaucoma drugs. Her IOP
was 18mmHg the day after surgery, and a physical
examination showed no obvious abnormality in the right
eye, but the BCVA had decreased to 20/40. One week
later, the anterior chamber became shallow, and the ICL
was incarcerated in the pupil. UBM showed uneven
depth of the anterior chamber, and the ICL had moved
forward (Fig. 2a). The patient’s postoperative IOP in-
creased to 30mmHg over 1month while using the max-
imum dose of anti-glaucoma medication, and 1/2 of the
angle was closed on UBM (Fig. 2b) and gonioscopy. An

Fig. 1 Right eye shows deep anterior chamber depth and the aqueous fluid is clear (A). Gonioscopy reveals the angle is open and pigmentation
(Grade II in Scheie’s pigmentation grading) on the trabecular meshwork (B). UBM examination shows contact and rubbing between ICL and
posterior surface of the iris (C)
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Ahmed glaucoma valve (AGV) model FP7 (New World
Medical, Rancho Cucamonga, CA) was implanted 2
months after TSCP without moving the IOLs (Fig. 2c,
Fig. 2d). Her IOP was well controlled without anti-
glaucoma medication, her visual acuity remained 20/40,
and no progression of glaucoma occurred in the next 10
months.

Discussion and conclusions
Pigment dispersion (PD) is a common complication after
ICL implantation [1] and may lead to secondary glau-
coma [2] Ye et al. reported a case of pigment dispersion
glaucoma secondary to ICL implantation due to direct
contact of the phakic ICL with the posterior iris [2]. Al-
though pigment dispersion glaucoma secondary to ICL
surgery has been described several times, there are no
reports concerning patients who have a history of uveitis
and ocular hypertension undergoing ICL surgery. In our
case, the patient showed PD and rapid progression of
glaucoma after the ICL operation. Inadequate posterior
chamber space after ICL implantation and chronic uve-
itis due to contact between the ICL and iris were two
possible reasons for PD [3]. Considering the possibility
of PD after ICL surgery, gonioscopy and UBM should be
routinely used for postoperative follow-up, especially in
patients with a history of uveitis, to detect PD early and
intervene in glaucoma in a timely manner.
TSCP, as an effective treatment for reducing IOP, is

easy-to-operate, noninvasive and normally used to treat

refractory glaucoma [4] Liu et al. described a patient
who developed uveitis-glaucoma-hyphema syndrome fol-
lowing vitrectomy and IOL implantation and was suc-
cessfully treated by TSCP. This case suggests that TSCP
can be a treatment option when the IOL is slightly tilted
[5]. However, in our patient, TSCP failed 1month after
surgery. After TSCP, the patient’s visual acuity was par-
tially lost, and IOP was only transiently controlled. The
ICL was displaced and caused the formation of a shallow
anterior chamber within 1 week, angle closure and loss
of IOP control within 1 month, although the maximum
dose of anti-glaucoma medication was used. This result
suggested that TSCP in the used fashion of 20 spots with
2 s and 2000 mW may not be a good choice for patients
with good visual acuity. In addition, the location of the
IOL and ICL needs to be considered carefully. In this
case, we performed TSCP in the superior quadrant, nasal
quadrant and inferior quadrant, which made the ciliary
body shrink in three quadrants, and then the ICL fixed
in the ciliary sulcus was incarcerated in the remaining
quadrant. In addition, an intense diode laser may cause
photovaporization, and the exploding effect may lead to
ICL displacement. Thus, the range and diode power of
the laser should be considered preoperatively when per-
forming TSCP in patients with both an IOL and ICL.
Furthermore, it would seem necessary to avoid the dir-
ection of pupil displacement.
There is no significant difference between TSCP and

the AGV placement in the success rate of neovascular

Fig. 2 After TSCP, UBM shows uneven depth of the anterior chamber and the ICL move forward in one week (A), and 1/2 of the angle close in
one month (B). The Ahmed glaucoma valve is well positioned in her right eye 10 month after operation (C), the anterior chamber is narrow and
there is pigmentation on the ICL and IOL surfaces (D)
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glaucoma (NVG) treatment. Choy et al. noted that NVG
eyes with AGV implants were more likely to lose vision
and develop complications than those treated with TSCP
[6]. However, our case shows that the AGV may be a
better choice for patients with refractory glaucoma and
an IOL and ICL. Given that TSCP may cause ICL shift-
ing, which affects the patient’s refractive status and vi-
sion, cases should be carefully re-evaluated before
selecting treatment for glaucoma patients with ICLs.
The AGV has been proven safe and effective in reducing
IOP in patients with refractory glaucoma [7]. Since the
AGV is in the majority of cases implanted in the anterior
chamber, it has less effect on the posterior chamber
space and was more suitable for this case. Meanwhile,
we hypothesize that AGVs can remove pigments from
their tubes and alleviate PD progression.
In conclusion, we present a case of refractory second-

ary glaucoma in a patient with an ICL and IOL who
underwent an unsuccessful TSCP, and the IOP was con-
trolled by AGV implantation. Through this tortuous
course of treatment, we obtained 3 valuable tips. First,
ICLs should be carefully implanted in eyes with a history
of uveitis, and the eye should be checked for PD. Then,
TSCP should not be indiscriminately performed on eyes
with an ICL, and AGV might be an alternative in treat-
ment of refractory glaucoma. Finally, since every oper-
ation has specific complications, comprehensive follow-
up after surgery is particularly important.

Abbreviations
ICL: Intraocular collamer lens; GON: Glaucomatous optic neuropathy;
TSCP: Transscleral cyclophotocoagulation; IOL: Intraocular lens;
IOP: Intraocular pressure; UBM: Ultrasound biomicroscopy; AGV: Ahmed
glaucoma valve; PD: Pigment dispersion; NVG: eovascular glaucoma

Acknowledgements
Not applicable.

Authors’ contributions
ZX recruited the patient from the outpatient in Affiliated Eye Hospital of
Nanchang University, made therapeutic regimen and provided advice for the
whole writing process. WW obtained patient’s consent, examined and
followed-up the patient and analysis drafted the manuscript, reviewed the
literature. YXQ performed the TSCP procedure, applied for ethics approval
and wrote up part of the manuscript. YL and XC analyzed the case report
and revised the manuscript. All authors have read and approved the
manuscript.

Funding
No funding was received for this work.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The study adhered the tenets of the Declaration of Helsinki and was
approved by the Ethics Committee of Affiliated Eye Hospital of Nanchang
University. The patient was provided written informed consent for the
therapy method.

Consent for publication
Written informed consent for publication of their clinical details and/or
clinical images was obtained from the patient. A copy of the consent form is
available for review by the Editor of this journal.

Competing interests
No conflicting relationship exists for any author.

Received: 4 December 2020 Accepted: 14 June 2021

References
1. Huang D, Schallhorn SC, Sugar A, Farjo AA, Majmudar PA, Trattler WB, et al.

Phakic intraocular lens implantation for the correction of myopia: a report
by the American Academy of ophthalmology. Ophthalmology. 2009;116(11):
2244–58. https://doi.org/10.1016/j.ophtha.2009.08.018.

2. Ye C, Patel CK, Momont AC, Liu Y. Advanced pigment dispersion glaucoma
secondary to phakic intraocular collamer lens implant. Am J Ophthalmol
Case Rep. 2018;10:65–7. https://doi.org/10.1016/j.ajoc.2018.01.046.

3. Pérez-Cambrodí RJ, Piñero DP, Ferrer-Blasco T, Cerviño A, Brautaset R. The
posterior chamber phakic refractive lens (PRL): a review. Eye (Lond). 2013;
27(1):14–21. https://doi.org/10.1038/eye.2012.235.

4. Kumar H, Mansoori T, Warjri GB, Somarajan BI, Bandil S, Gupta V. Lasers in
glaucoma. Indian J Ophthalmol. 2018;66(11):1539–53. https://doi.org/10.41
03/ijo.IJO_555_18.

5. Liu Z, Zhang F, Wen Y, Du X, Pan X, Bi H. Diode laser transscleral
cyclophotocoagulation for uveitis-glaucoma-hyphema syndrome: a case
report. Medicine (Baltimore). 2020;99(7):e18637. https://doi.org/10.1097/MD.
0000000000018637.

6. Choy BNK, Lai JSM, Yeung JCC, Chan JCH. Randomized comparative trial of
diode laser transscleral cyclophotocoagulation versus Ahmed glaucoma
valve for neovascular glaucoma in Chinese - a pilot study. Clin Ophthalmol.
2018;12:2545–52. https://doi.org/10.2147/OPTH.S188999.

7. Riva I, Roberti G, Katsanos A, Oddone F, Quaranta L. A review of the Ahmed
Glaucoma valve implant and comparison with other surgical operations.
Adv Ther. 2017;34(4):834–47. https://doi.org/10.1007/s12325-017-0503-1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Wei et al. BMC Ophthalmology          (2021) 21:268 Page 4 of 4

https://doi.org/10.1016/j.ophtha.2009.08.018
https://doi.org/10.1016/j.ajoc.2018.01.046
https://doi.org/10.1038/eye.2012.235
https://doi.org/10.4103/ijo.IJO_555_18
https://doi.org/10.4103/ijo.IJO_555_18
https://doi.org/10.1097/MD.0000000000018637
https://doi.org/10.1097/MD.0000000000018637
https://doi.org/10.2147/OPTH.S188999
https://doi.org/10.1007/s12325-017-0503-1

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

