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Case Report

Cases of Pseudophakic Pseudoexfoliation in Glaucoma Patients
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Pseudophakic pseudoexfoliation is a rare condition; only 
about 10 cases have been reported [1-4]. The pattern of 
radial striations on the anterior surface of the intraocular 
lens (IOL) is similar to the pattern commonly observed on 
the crystalline lens of patients with pseudoexfoliation syn-
drome. Pseudoexfoliation syndrome increases clinical risk 
of glaucoma by 5- to 10-fold. However, the etiology and 
clinical significance of pseudophakic pseudoexfoliation are 
not known.

We present patients with no history of pseudoexfoliation 
syndrome who developed pseudoexfoliative materials on 
the anterior surface of the IOL after cataract surgery (Table 
1). These patients had no evidence of exfoliative materials 
on ocular tissues, iris atrophy at the pupil margin, irregular 
pigmentation on the trabecular meshwork, or poorly di-
lated pupils during follow-up. Except for one case that was 
referred to our hospital, the remaining four cases received 

follow-up for several years by one ophthalmologist (three 
cases had received follow-up for over 10 years), and there 
was no evidence of pseudoexfoliation syndrome in those 
eyes. After an uneventful phacoemulsification with IOL 
implantation in the bag, pseudoexfoliative materials devel-
oped on the anterior surface of the IOL. However, interest-
ingly, the eye with this condition had a more uncontrolled 
state of glaucoma than the opposite eye.

Case Reports

Patient 1 

A 69-year-old female was diagnosed with primary open 
angle glaucoma in 1999. She was using β-blockers (Betop-
tic; Alcon, Fort Worth, TX, USA) in both eyes. At diagno-
sis, her visual field examination showed a mean deviation 
(MD) of -7.41 dB in the right eye and MD -28.36 dB in the 
left eye. In 2003, she presented with symptomatic cataract 
in both eyes. No evidence of pseudoexfoliation was ob-
served in either eye. Uneventful phacoemulsification with 
IOL implantation was performed in both eyes in 2003.

In 2009, a concentric ring of fine, spoke-like opacities 
resembling the deposits seen in pseudoexfoliation were 
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We present cases of primary open angle glaucoma patients without previous history of pseudoexfoliation 
who developed pseudoexfoliative materials on the anterior surface of the intraocular lens after cataract 
surgery. Among 5 unilateral pseudophakic pseudoexfoliation cases, 3 showed a more advanced state of 
glaucoma in the affected eye. The other 2 cases showed progression of glaucoma in the affected eye after 
the development of pseudophakic pseudoexfoliation, while the unaffected eyes remained stable. In the latter 2 
cases, control of intraocular pressure was difficult, and more glaucoma medication was needed in the affected 
eye. Pseudophakic pseudoexfoliation in glaucoma patients with no history of pseudoexfoliation syndrome or 
pseudoexfoliative glaucoma has not been reported. In our cases, the eyes which developed pseudophakic 
pseudoexfoliation showed a more advanced state of glaucoma, more difficulty controlling intraocular pressure, 
and faster progression of glaucoma. More observation is needed, but we cautiously postulate that pseudophakic 
pseudoexfoliation may have a role as a clinical risk factor in the prediction of glaucoma progression.
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observed on the anterior surface of the IOL optic in the 
left eye. A clear zone was observed between the spoke-like 
opacities and the anterior capsulorhexis margin (Fig. 1). No 
pseudoexfoliative materials were found in the right eye.

Patients 2 and 3

Patient 2 was a 56-year-old male who was referred to 
our clinic for uncontrolled IOP in the left eye in 2009. He 
was diagnosed with primary open angle glaucoma after 
an uneventful phacoemulsification with posterior chamber 

lens  (PCL) implantation in both eyes in 2008. Previous re-
cords noted no evidence of pseudoexfoliation before cata-
ract surgery. He was using prostaglandin (Xalatan; Pfizer, 
New York, NY, USA) in both eyes and a combination drug 
(Combigan; Allergan, Irvine, CA, USA) in the left eye. 
IOP was 16 mmHg in the right eye and 23 mmHg in the 
left eye. Visual field examination showed MD -8.9 dB in 
the left eye (Fig. 2).

Patient 3 was a 74-year-old female diagnosed with pri-
mary open angle glaucoma in 2007. In 2009, the patient 
underwent uneventful phacoemulsification with PCL im-

Table 1. Summary of patients

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Affected

(OS)
Opposite

(OD)
Affected

(OS)
Opposite

(OD)
Affected

(OS)
Opposite

(OD)
Affected 

(OD)
Opposite

(OS)
Affected 

(OD)
Opposite

(OS)
Age / sex 69 / female 56 / male 74 / female 77 / female 52 / male
Diagnosis POAG POAG POAG POAG POAG
Time after cataract

surgery (yr) 6 6 1 1 1 1 7 8 10 11

IOL position In the bag In the bag In the bag In the bag In the bag
IOL type Rayner 

(570H)
Rayner 
(570H)

Rayner 
(570H)

Rayner 
(570H)

I-Flex I-Flex Rayner 
(570H)

Rayner 
(570H)

Akreos Akreos

TM pigmentation +++ ++ ++ ++ ++ ++ ++ + ++ +
Posterior capsulotomy + - + + - - - - - -
Eyedrops Betoptic Betoptic Xalatan

Combigan
Xalatan Cosopt

Alphagan P
Xalatan

Cosopt Cosopt
Alphagan P

Xalatan

Cosopt
Alphagan P

Xalatan

Cosopt
Alphagan P

Alphagan P

Visual field at diagnosis (dB)
MD
PSD

-28.36
8.64

-7.41
4.21

-8.9
3.68

-1.0
3.73

-19.96
10.11

-17.85
10.83

-7.46
5.28

-6.67
3.32

-13.59
11.73

-3.48
1.35

OS = left eye; OD = right eye; POAG = primary open angle glaucoma; IOL = intraocular lens; TM = trabecular meshwor; MD = mean 
deviation; PSD = pattern standard deviation.

Fig. 1.  Photograph of the affected left eye of patient 1. (A) View of dilated pupil shows concentric ring on the intraocular lens (IOL) 
optic. (B) A detailed view shows fine, spoke-like opacities on the IOL optic with radial striations. There is a clear zone between the capsu-
lorhexis margin and the opacities.
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plantation in both eyes. One year later, she showed uncon-
trolled IOP of 28 mmHg in the left eye. The uncontrolled 
eye showed pseudoexfoliative materials on the IOL surface 
of the affected eye. More glaucoma medication was added 
to control the IOP in the affected eye.

Patient 4

A 77-year-old female was diagnosed with primary 
open angle glaucoma in 1996. She underwent unevent-
ful phacoemulsification with PCL implantation in the left 
eye in 2001 and in the right eye in 2002. Her glaucoma 
medications had been changed several times, and she was 
currently using a β-blocker/carbonic anhydrase inhibitor 

Fig. 2.  Patient 2. Disc photographs of right (A) and left (B) eyes showing a more advanced state of glaucoma in the affected left eye. (C) 
A view of the fine deposits on the intraocular lens surface in the left eye.

A B C

Fig. 3. Photograph and visual field printout 
of the affected right eye of patient 4. (A) 
View of dilated pupil shows deposits on 
the anterior surface of the intraocular lens  
optic, which is more pronounced on the su-
perior side. (B) A detailed view shows fine, 
dot-like deposits with radial striations. (C) 
Glaucoma progression analysis using the 
Humphrey Field Analyzer shows progres-
sion of glaucoma in the right eye.
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(Cosopt;  Merck & Co. Inc., Whitehouse Station, NJ, USA), 
α-agonist (Alphagan P, Allergan), and prostaglandin (Xa-
latan, Pfizer) in both eyes. Visual field examination showed 
constant progression in her right eye since 2006. In 2007, 
a dilated eye examination showed pseudoexfoliative mate-
rial on the anterior IOL surface on the inferior, temporal 
side. In 2008, the right eye showed a more progressed vi-
sual field examination result, and dilated eye examination 
showed increased pseudoexfoliative material on the supe-
rior side of the IOL. IOP was 11 to 16 mmHg in both eyes 
during the follow-up period (Fig. 3).

Patient 5

A 52-year-old male was diagnosed with primary open 
angle glaucoma in 1995. The right eye required several 
changes of glaucoma medication due to progression of 
glaucoma. Visual field examination showed constant pro-
gression in the right eye. Ten years after cataract surgery 
in both eyes, pseudophakic pseudoexfoliation developed in 
the right eye. Visual field examination showed MD -13.59 
dB in the affected right eye, compared to MD -3.48 dB in 
the left eye. The IOP was similar in both eyes, in the range 
of 14 to 21 mmHg.

Discussion
In the previously reported cases, pseudophakic pseudo-

exfoliation developed from four to ten years after cataract 
surgery [1-4]. None of the reported eyes had previous glau-
coma, and this is the first report to describe the develop-
ment of pseudophakic pseudoexfoliation in glaucomatous 
eyes. One study reported that the affected eye developed 
glaucoma after development of pseudophakic pseudoexfo-
liation; however, those cases were eyes with pseudoexfolia-
tion syndrome [3]. The report postulated that posterior cap-
sulotomy alters the flow of aqueous humor and may have 
triggered the deposition of pseudoexfoliative materials 
on the IOL surface. Another report postulated that sulcus 
implantation of the IOL might have led to the deposition 
on the IOL surface [2]. However, different features were 
found in our cases. Pseudophakic pseudoexfoliation devel-
oped as early as one year after cataract surgery. Posterior 
capsulotomy was performed in only two cases, and all five 
cases had the IOL positioned in the bag. The reported cas-
es had various lens designs and materials, and these do not 
seem to be the most significant factors in the development 

of pseudophakic pseudoexfoliation.
All of our patients had been previously diagnosed with 

open angle glaucoma. Patients 1, 2, and 5 presented with a 
more advanced state of glaucoma at diagnosis, even before 
the development of pseudophakic pseudoexfoliation in 
patient 1. In patients 2 and 3, the affected eye showed more 
rapid progression of glaucoma. In patients 4 and 5, control 
of IOP was more difficult, and more glaucoma medica-
tions were needed to achieve target IOP. A previous report 
described four cases in which patients developed glaucoma 
more than eight years after cataract surgery in the eye with 
pseudophakic pseudoexfoliation [3]. Although it could sim-
ply be a matter of the presence of pseudoexfoliative mate-
rial deposition, our cases showed no evidence of previous 
pseudoexfoliation syndrome. In addition, the affected eye 
showed a more rapid course of glaucoma with difficult 
control of IOP.

Although we do not know the precise etiology, we can 
cautiously postulate that control of glaucoma in an eye 
with pseudophakic pseudoexfoliation is especially chal-
lenging. As with pseudoexfoliation syndrome, pseudo-
phakic pseudoexfoliation may have a role as a clinical risk 
factor in the prediction of glaucoma progression. Close 
follow-up is important, and aggressive treatment of the 
affected eye may be required in eyes with pseudophakic 
pseudoexfoliation. Further longitudinal evaluation with 
more cases will be needed to determine the exact clinical 
significance of this occurrence. 
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