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The Children’s Oncology Group is conducting a trial of 
the treatment of metastatic retinoblastoma (COG ARET 0321: 
A Trial of Intensive Multi-modality Therapy for Extraocular 
Retinoblastoma – The Extraocular Disease Protocol). The 
patients are stratified into three groups: those with orbital/
nodal disease, those with CNS disease and those with systemic 
disease. Each patient will undergo induction therapy with 
cisplatin, cyclophosphamide, vincristine and etoposide, 
followed by harvesting of the progenitor bone marrow stem 
cells. Patients who have distant metastasis will then receive 
high-dose therapy using etoposide, carboplatin and thiotepa 
followed by stem cell rescue, and depending upon the response 
will then be considered for involved field external beam 
radiotherapy.[5,10] Exenteration is not an option in extensive 
systemic metastasis like in the present case, but is considered 
only in orbital retinoblastoma without systemic metastasis 
following chemoreduction as a part of multimodal therapy.[5]

The prognosis of metastatic retinoblastoma has been 
traditionally dismal. There is a lot of new encouraging literature 
suggesting that high-dose chemotherapy with autologous 
stem cell rescue is associated with improved survival for 
patients with distant metastatic retinoblastoma without CNS 
involvement, like in our case.[11] The children’s oncology group 
trials may help formulate a relatively effective strategy for the 
management of metastatic retinoblastoma, which still remains 
a challenge in pediatric oncology.
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surgery. PXF was not present before the cataract surgery. The 
PXF material was found on the anterior surface of the intraocular 
lens in the first patient and on the posterior surface as well in the 
other two patients. All the patients had a polymethylmethacrylate 
intraocular lens placed in the sulcus. The fellow eyes did not have 
PXF. All the patients had open angle glaucoma in both eyes.

Key words: Glaucoma, intraocular lens, pseudoexfoliation, 
pseudophakos

First demonstrated in 1917 by Lindberg, pseudoexfoliation 
(PXF) is diagnosed clinically by the appearance of grayish white 
flaky material on the anterior lens capsule and/or pupillary 
margin.[1] Various zones of PXF distribution on lens have 
been described in detail by Sugar.[2] In addition, PXF has been 
found to be deposited in the zonules, ciliary body, iris, corneal 
endothelium, angle, anterior vitreous face, and even extraocular 
sites such as stroma of conjunctiva and blood vessels.[1] 

With relation to intraocular lenses (IOL), spontaneous 
dislocation, anterior capsular contraction with decentration, 
and tilt of IOL have been reported in patients with PXF.[3,4] 
Though of rare occurrence, deposition of PXF material on 
the intraocular lens has been reported.[5-9] We report similar 
deposition of PXF material on polymethylmethacrylate 
intraocular lens years after uneventful cataract surgery in three 
Indian patients.
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Case Reports
Case 1
A 70-year-old man presented in January 2011 to our OPD with 
poor vision in both eyes (BE). He had extracapsular cataract 
extraction with implantation of a polymethylmethacrylate 
intraocular lens (PMMA IOL) in left eye (LE) in June 2007 
for nuclear cataract. There was no record of PXF noted on 
the lens surface or pupillary ruff before cataract surgery. On 
examination, the best-corrected visual acuity (BCVA) was 
20/200 in right eye (RE) and no perception of light in LE. The 
intraocular pressure (IOP) was 42 and 17 mm Hg in RE and LE, 
respectively. Examination of RE revealed dense nuclear cataract 
with no PXF and a cup/disc ratio of 0.9. Gonioscopy showed 
open angles with patchy peripheral anterior synechiae (PAS). 
In LE, the pupil was dilated and fixed with frosted granular 
material similar to PXF over the anterior surface of IOL and 
new vessels on iris were present [Fig. 1]. Fundus examination 
revealed ischemic central retinal vein occlusion and a total 
cup. Gonioscopy revealed open angles with no new vessels 
but heavy pigmentation.

Case 2
A 65-year-old male presented in May 2008 with a 1-year history 
of decreased vision in BE. He had primary open angle glaucoma 
(POAG) and dense cataract. There was no PXF in either eye. 
Patient had manual small incision surgery with trabeculectomy 
in BE the same year. The posterior capsules were intact, and 
rigid PMMA IOL was placed in sulcus. He next turned up in 
May 2011 for decreased vision in BE. Following dilatation, PXF 
material was seen on the IOL in LE. This was distributed in a 
concentric ring as radial striations and on the posterior surface 
of the IOL where it appeared as multiple granular spots [Figs. 
2a and b]. Gonioscopy of LE showed open angles with patchy 
PAS in the inferior angle and darkly pigmented trabecular 
meshwork. The IOP was 18 mmHg and the cupping was 0.8. 
RE had edematous cornea, visual acuity of light perception, 
and the IOP was 28 mmHg. No other details could be made out.

Case 3
A 62-year-old male with air-borne contact dermatitis had 
cataract surgery 10 years ago in BE in our hospital. There was 
no PXF noted at the time of extracapsular cataract extraction 
in BE. On examination, BCVA was 20/30 in BE, PXF was noted 
in LE in pupillary ruff, and on IOL placed in sulcus. PXF was 
radially distributed nasally on the IOL and as granular dots 
on the posterior surface [Figs. 3a and b]. RE did not show PXF 
on pupillary ruff or IOL surface. The IOP in BE were 14 and 12 
mmHg, respectively. Fundus examination revealed a cupping 
of 0.8 and 0.6 in RE and LE, respectively.

Discussion
In the three patients that we report, PXF was not noted before 
the cataract surgery. Nor did the fellow eyes of the patients 
have PXF. In Case 1, PXF was noted on the anterior surface of 
the IOL whereas in Cases 2 and 3, on the anterior and posterior 
surfaces. Though a rare finding, there are at least five published 
reports of PXF on IOL in the literature.[5-9] The number may 
be much more as this entity is generally not looked for in a 
pseudophakic eye or it could be under-reported. Chen et al. 
described three cases in which exfoliative material was noted 

Figure 1: Magnified view showing frosted appearance of PXF on the 
anterior surface of IOL in Case 1

Figure 2: (a) Radial distribution of PXF on the anterior surface of IOL 
in Case 2. (b) Granular deposits of PXF on posterior surface of IOL 
in Case 2

a b

Figure 3: (a) PXF on anterior nasal surface of IOL in Case 3. (b) Dot-
like deposits of PXF on posterior surface of IOL in Case 3

a b

on the posterior surface of IOL.[7] All three cases had an open 
posterior capsule before PXF was first seen. In all our patients, 
posterior capsule was intact.
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In Case 1, the PXF had a frosted appearance with little 
granularity but Cases 2 and 3 showed radial distribution on 
IOL similar to that seen on the crystalline lens. PXF on posterior 
surface of IOL in two cases appeared as granular dots as 
described by Park et al. in two of their cases.[8]

All cases had bilateral glaucoma. Incidence of glaucoma 
in eyes with PXF in Indian patients has been shown to range 
between 22.6% and 24.1%.[10] In our patients, there was 
unilateral PXF but bilateral glaucoma which is not uncommon. 
These are typical presentations of PXF superimposed on POAG. 
The first two patients were already known cases of POAG on 
irregular treatment. The third patient however had normal 
pressures but with moderate cupping. PXF can be clinically 
evident some years after cataract surgery; it is unknown if a 
subclinical form could have contributed to the development 
of the glaucoma.

Stewart et al. reported deposition of PXF on the anterior 
surface of an acrylic IOL.[5] In our patients, PXF was deposited 
on PMMA lens. Park et al. had hypothesized that IOL placed 
in the sulcus stimulates ciliary body surface and production 
of PXF.[8]

Pseudoexfoliative material produced by one intraocular 
tissue can be deposited on other structures including a PMMA 
IOL. The presence of PXF anywhere in only one eye should 
alert the ophthalmologist in the aggressive management of the 
glaucoma. To conclude, this case series suggest that PXF could 
have a role in many more cases of presumed POAG without 
obvious PXF material on lens surface or pupillary ruff. Follow-
up of patients of POAG should include slit-lamp examination 
even in a pseudophakic eye to look for PXF as it can clinically 

make its appearance later.
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This study was done to compare the results of posterior 
continuous curvilinear capsulorhexis created using forceps with 
those created using vitrector in eyes suffering from congenital 
cataract. Vitrectorhexis term was first used by Wilson et al in 
1999.[1] Fifty eyes with congenital and developmental cataract 
were included in this study. The posterior capsulorhexis was 
created using utrata forceps in 17 eyes or through a vitrector 
in 33 eyes. Forceps capsulorhexis was performed before IOL 
implantation, while vitrectorhexis was performed after IOL 
implantation in the bag. The results of both the surgery were 
compared using the following criteria: incidence of extension 
of rhexis, ability to achieve posterior rhexis of appropriate 
size, ability to implant the IOL in the bag, the surgical time, 
and learning curve. Vitrectorhexis after IOL implantation was 
an easy to learn alternative to manual posterior continuous 
curvilinear capsulorhexis in pediatric cataract surgery. It was 
more predictable and reproducible, with a short learning curve 
and lesser surgical time.
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Performing posterior continuous curvilinear capsulorhexis 
(PCCC) has historically been a challenge. Traditionally, forceps 
have been used to perform PCCC. It has a long learning curve 
and achieving the appropriate sized opening still remains a 
challenge. Vitrectorhexis is an alternative to manual PCCC. 
The purpose of this study was to compare the results of 
manual PCCC with vitrectorhexis while performing posterior 
capsulorhexis in pediatric cataract surgery. 
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