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Long-term Complications of Posterior Chamber Phakic Refractive Lenses 
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ABSTRACT

This article presents two cases of phakic refractive lens (PRL) complications in China.
Case 1 presents a highly myopic patient with PRL’s footplate partly subluxated into the anterior 
cham-ber by  blunt trauma one-year after implantation.  The PRL was repositioned successfully without 
other complications.  Case 2 represents a case of pigment dispersion glaucoma that developed seven 
years after PRL implantation.  Intraocular pressure (IOP) lowering therapy was initiated and the IOP 
contin-ued to be in the normal range for both affected eyes with ongoing follow-up.  In summary, a 
comprehen-sive ophthalmic evaluation is essential to optimize both patient and PRL selection to 
minimize the risk of potential complications and PRL implantation warrants long-term follow-up.
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Complicaciones a Largo Plazo de los Lentes Refractivos Fáquicos de Cámara 
Posterior: un Reporte de Caso y Revisión de la Literatura

X-P Chen, F Yuan, Y-Z Yuan, Q-L He

RESUMEN

Este artículo presenta dos casos de complicaciones de lentes refractivos fáquicos (LRF) en China.
El caso 1 presenta a un paciente altamente miope con reposapiés de LRF parcialmente subluxada en la
cámara anterior por un traumatismo contuso un año después de la implantación.  El LRF se reposicionó
con éxito sin otras complicaciones.  El caso 2 representa un caso de glaucoma de la dispersión del pig-
mento desarrollado siete años después de la implantación del LRF.  Se inició la terapia para disminuir
la presión intraocular (PIO), y la presión intraocular continuó en el rango normal para ambos ojos afec-
tados con seguimiento permanente.  En resumen, una evaluación oftálmica integral es esencial para op-
timizar la selección tanto del paciente como del LRF, con el fin de minimizar el riesgo de potenciales
complicaciones y seguimiento a largo plazo de la garantía del implante de LRF.
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INTRODUCTION
Implantation of intraocular lenses in the phakic eye (pIOL) is
a relatively new technique to correct high ametropias (1). In
2001, implantation of posterior chamber (PC) pIOL known as
the Phakic refractive lens was reported (2).  In our institution,
we started to implant the PRL (Baikang surgical, Chekiang,

China) which was made of silicone to treat high myopia.  The
phalic refractive lens has proven to be a safe and effective pro-
cedure to correct moderate to high myopia in most eyes (3).
Because of the proximity of the PRL to the crystalline lens,
complications of PRL implantation such as cataract formation,
endothelial cell loss (4), pigmentary glaucoma (5), pupillary
block(6, 7) and dislocation into the vitreous cavity (2) had been
reported, and the rate of complications was expected to in-
crease with time. Nevertheless, to the best of our knowledge,
there has been no previous case report on PRL long-term com-
plication in China. We hereby report two cases of complica-
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tions that happened one and seven years after the implantation,
followed by a thorough literature review.

CASE REPORT
Case 1
A 54-year-old woman visited our hospital complaining of 
blurred vision in her right eye in 2012 and reported suffering 
blunt trauma in that eye from a person’s elbow on a crowded 
bus one month previously.  Her previous ocular records re-
vealed that she had undergone bilateral implantation of a pos-
terior chamber phakic intraocular lense with a horizontal 
length of 11.3 mm to correct -10.0 diopter (D) in the right eye 
and -9.0 D in the left eye, with good visual outcomes after sur-
gery in 2006. The preoperative best-corrected visual 
acuity (BCVA) was 20/20 in the right eye. The white-to-white 
(WTW) distance measured by IOLMaster partial coherence in-
terferometry (PCI) platform (Carl Zeiss meditec, Jena, Ger-
many) was 12.6 mm, the anterior chamber depth (ACD) was 
3.47 mm, and the corneal endothelial cell counts measured by 
a Specular Microscope SP 2000P (Topcon, Japan) were 2970 
cells/mm2.  The intraocular pressure (IOP), measured by Gold-
mann applanation tonometry, was 12.7 mmHg.

On examination, the uncorrected distance visual acuity 
(UDVA) was 20/40 and BCVA was 20/20 in the right eye. The 
slit-lamp revealed that the nasal portion of the PRL was sub-
luxated into the anterior chamber of the right eye (Fig.1A). 

bar anaesthesia (lidocaine 2% and bupirainum 0.5%) after 
pupillary dilation. Viscoelastic substances were used to 
create the necessary working space within the anterior 
chamber and to protect the corneal endothelial cells.  The 
subluxated foot-plate was replaced beneath the iris with a 
spatula and the PRL was centred. Carbamylcholine was 
injected to constrict the pupil. Postoperatively, topical tobra-
mycin 0.3% and dexam-ethasone 0.1% (Tobradex; Alcon 
Pharmaceuticals, Fort Worth, Texas, USA) were given four 
times daily for two weeks in the right eye.

First day postoperatively, the slit-lamp examination 
showed a centred PRL and the UDVA was 20/20. The IOP 
was 14.2 mmHg and the endothelium cell counts were 
2811 cells/mm2. The crystalline lens was clear. The manifest 
refraction remained unchanged, throughout the 24-month 
follow-up period (Fig. 1B).

Case 2
A 38-year-old man presented with a history of gradually 
declining visual acuity for one-year in his left eye. He had 
undergone bilateral PRL implantation for treatment of high 
myopia in both eyes in 2006.  The records showed that prior 
to the surgeries, the manifest refraction indicated myopia of 
-11.25 D and an astigmatism of -1.00 D in his right eye, 
-10.25 D and an astigmatism of -1.25 D in his left eye.  The 
ACD was 3.94 mm and 3.93 mm, respectively in his right 
and left eyes. Octopus visuals field tests (Haag-streit, 
Switzerland) were normal in both eyes. Intraocular pressure 
was 17 mmHg in the right eye and 19 mmHg in the left eye, 
respectively.  The patient was otherwise healthy and without 
a familial history of glaucoma.

Examination revealed IOP of 24.3 mmHg in the right 
eye and 26.1 mmHg in the left eye, respectively.  The patient’s 
UDVA was 20/20 in both eyes.  We observed shallow anterior 
chambers, clear lenses, as well as the bilateral superior 
surgical peripheral iridectomies. The anterior chamber angles 
were grade 1 of the Scheie grading system for both eyes.  
Gonioscopy revealed dense, 3+ pigmentation of the anterior 
chamber angles 360 degrees, left eye > right eye. The pig-
mentary dispersion was observed on the anterior and posterior 
surface of the PRL. Fundus examination revealed a cup-to-disc 
ratio of 0.5 and 0.6 in the right eye and left eye, respectively. 
Octopus visual field tests demonstrated a general depression of 
retinal sensitivity in the right eye and nasal defect in the left 
eye. Ultrasound biomicroscopy SW3200L (UBM, Suoer, 
China) showed narrow angles and anterior rotation of the iris-
ciliary bodies in both eyes, with the centre depth of the ante-
rior chamber 2.54 mm in the right eye and 2.61 mm in the left 
eye, respectively. The PRL vault was 0.42 mm in the right eye, 
and 0.26 mm in the left eye (Fig. 2).

The retinal nerve fibre layer (RNFL) thickness assessed
by a spectral domain optical coherent tomography [SD-OCT]
(Carl Zeiss Meditec, Dublin, CA, USA) showed that the RNFL
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Fig. 1 A: Case 1, the PRL’s footplate partly subluxated into the anterior cham-
ber in the right eye after a blunt trauma one-year after the PRL 
implantation.

B: Case 1, the PRL was centered and the crystalline lens was clear two years
after surgery.

The cornea was clear and the anterior chamber was deep 
and quiet. It showed the patient’s bilateral superior surgical pe-
ripheral iridectomies.  The crystalline lens was clear.  Exami-
nation through a dilated pupil showed no evidence of zonular 
dehiscence or phacodonesis.  The IOP was 15.3 mmHg and 
WTW distance was 12.6 mm in her right eye. This study was 
conducted in accordance with the Declaration of Helsinki and 
with approval from the Ethics Committee of Fudan University. 
Written informed consent was obtained from participants.

After informed consent was obtained, a 6.0 mm 12
O’clock clear corneal approach was performed under peribul-
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reaction. Pigmentary glaucoma and dispersion have been de-
scribed after the implantation of Collamer (10) and silicone (5)
PRLs.  The dispersion of pigment could be from the continu-
ous contact and friction between the PRL and the pigmented
epithelium of the iris that would occur with iris movements
and accommodation.  The pigment dispersion may occur after
an ocular trauma, intraocular lens implantation, iritis and so on
(11), especially in Asians who have thicker and more heavily
pigmented irises. There is convincing evidence found by
Ultrasound biomicroscopythat contact between the PRL and
the posterior iris surface occurred in all cases. The peripheral
portion of the PRLs appeared to vault the peripheral iris for-
ward, indicating contact between the PRL and the posterior iris
(5).  Over time, chronic pigment release can lead to elevated
IOP and frank pigmentary glaucoma.  So, determining the
exact PRL size is crucial for the prevention of rubbing of the
posterior surface of the iris with the PRL (12).  We also posit
that the chronic irritation of the posterior iris surface by the
PRL disrupted the anterior blood-aqueous barrier, inducing an-
terior chamber inflammation.  It is also possible that narrow-
ing of the iridocorneal angle plays a role in the IOP increase.
Pigmentary glaucoma is also associated with myopia, which
is a strong risk factor for the development of open-angle glau-
coma.  Myopic subjects have a two-to-three fold increased risk
of glaucoma compared to non-myopic subjects (13). This pa-
tient’s WTW diameter was 12.3 mm, while the PRL was im-
planted with a horizontal length of 11.3 mm. Although it is a
distinct possibility that the chosen PRL was oversized, this was
not evident on standard preoperative measurement require-
ments.  The pigmentary dispersion and PRL vault values pro-
vide the clue that this may be a potential issue.

The main advantages of PRL used for correction of high
myopia are that the surgery is relatively simple, reversible, lens
exchangeable, carries no risk of corneal endothelium contact,
and does not depend on the vagaries of corneal wound healing
or sacrifice of the crystalline lens and its accommodative abil-
ity (14).  Despite these advantages, they also have some dis-
advantages; we summarized the case reports occurred
worldwide (Table 1).

An oversized lens will cause undesirable vaulting, lead 
to pigment dispersion, chronic inflammatory reaction and 
pupillary block (6, 7); whereas an undersized lens can 
become decentred and increase the risk of dislocation and 
cataract. Tilting of the PRL has been reported in the early 
postoperative period due to the small size of the intraocular 
lens (21). Samar reported that a slightly undersized IOL 
diameter induced the combined optic decentration and 
cataract formation (22). Statistics from the original US Food 
and Drug Administration clinical trial for myopia suggest a 
replacement rate of 1.5%(8/523) due to symptomatic issues 
relating to over- or under-sizing of the pIOLs  (23). Correct 
lens sizing (preciseness in sulcus-to-sulcus measurements) is 
mandatory to minimize the rate of complication.

Long-term Complications of Posterior Chamber PRL

was thin in both eyes, especially in left eye.  Intraocular pres-
sure-lowering therapy was initiated with topical carteolol hy-
drochloride 2% every 12 hours and brimonidine tartrate 0.1%
every eight hours.  The IOP decreased to 18 mmHg and 20
mmHg, respectively.  The IOP continued to be in the normal
range for both eyes with ongoing follow-up. The progression
of visual field defects had been halted.  The patient continues
to be monitored closely for glaucoma.

DISCUSSION
This article presents two cases of PRL complications.  Case 1
presents a highly myopic patient with PRL partly subluxated
into the anterior chamber after an ocular trauma one-year after
implantation.  It showed that the nasal footplate of the PRL
was subluxated into the AC (Fig. 1), the subluxated PRL did
not make contact with the corneal endothelium, so there was a
minimal decrease of the endothelium cell counts in the injured
eye.  The PRL was repositioned successfully.  Posterior dislo-
cation of the PRL has been known to occur (2).  Anterior sub-
luxation is rarely reported. Anterior dislocation of the PRL in
our case might be attributed to blunt trauma and a smaller PRL.
This patient’s WTW diameter was 12.6 mm, and the PRL was
implanted with a horizontal length of 11.3 mm.  Fechner rec-
ommended implanting oversized IOLs [adding 1.0 mm to the
WTW diameter] (8), Marinho et al (9) support a short IOL di-
ameter (1.0 mm shorter than WTW diameter). 

As there is a risk of dislocation, there is a need to fol-
low-up patients who have sustained ocular trauma and have
implanted PRL, and further study of the stability and cataract
formation rates is needed.

Case 2 represents pigment dispersion glaucoma after im-
plantation with PRL. Implant movement and contact with the
iris can cause pigment dispersion and a chronic inflammatory

Fig. 2: Case 2, octopus visual field tests and ultrasound biomicroscopy
seven years after the RPL implantations. A general depression was
found in the right eye (top right) and nasal defect in the left eye (top
left). Ultrasound biomicroscopy narrow angles, anterior rotation of
the iris-ciliary bodies, and shallow anterior chambers in both eyes.
The PRL vault was 0.42 mm and 0.26 mm in both eyes, respect-
fully.
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There are several lessons to be learned from these 
cases. First, correct lens sizing (preciseness in sulcus-to-
sulcus measurements) and a comprehensive ophthalmic 
evaluation were required to minimize the risk for potential 
complications (6). Second, Surgeons should have a careful 
preoperative evaluation, such as gonioscopy, to exclude the 
presence of glaucoma before performing any refractive 
procedures. It is necessary to inform myopic patients of their 
increased risk for glaucoma, seven years follow-up results 
for PRL are presented. Never-theless, the most important 
message is to take meticulous care to place PRL in every 
case and long-term follow-up is required.
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