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Abstract

Introduction: Pseudoexfoliation glaucoma (PXG)
is a secondary, open angle glaucoma, subject to
wide geographical variation. It is a progressive
disease without cure, and treatment is directed at
control of intraocular hypertension.

Objectives: To determine the prevalence and
characteristics and to evaluate the hypotensive
response to differing types of treatment, on
pseudoexfoliation glaucoma (PXG).

Methods: The study consists of 342 patients with
PXG, detected among a 2083 glaucoma clinic
population, during a five year period. Clinical
features were recorded and patients subjected to
initial medical therapy. The non-responders at the
end of 12 to 16 weeks of treatment had
trabeculectomy (n=42) or combination of
trabeculectomy, lens extraction and intraocular
lens implant - triple procedure (n=145).

Results: The prevalence of PXG in the glaucoma
population was 16.4%. Notable features were:
high incidence of unilaterality (71.6%) and lens
opacification (60%). The success rate of treatment
(restoration of normal intraocular pressure) at the
end of 12 to 16 months of treatment were as fol-
lows: medical 21%, triple procedure 61%, and
trabeculectomy 80% (p < 0.001). Postoperative
complications were high in triple procedure due
to associated cataract extraction (p < 0.001).

Conclusion: The prevalence of PXG was rela-
tively high. Trabeculectomy offers the best re-
sults. Studies are required to portray the cause of
the disease, to effect cure and or arrest its pro-
gression.

Introduction

Pseudoexfoliation glaucoma (PXG) is a second-
ary open angle glaucoma, developing as a conse-
quence of the pseudoexfoliation syndrome (1,2).
When an eye with pseudoexfoliation develops a
secondary trabecular block glaucoma, the condi-
tion is referred to as PXG. Pseudoexfoliation syn-
drome is characterized by the deposition of fibril-
lar material in the anterior segment of the eye.
This material has been found in and on the lens
epithelium and capsule, pupillary margin, ciliary
epithelium, iris pigment epithelium, iris stroma,
blood vessels and subconjunctival tissues (3,4). It
probably arises from multiple sources such as part
of a generalised basement membrane disorder,
and the material resembles amyloid (5,6). The
average intraocular pressure in PXG tends to be
on a higher range than in primary open angle
glaucoma and the field loss more marked than
for a similar and comparable period of time (6).
Medical treatment usually produces a significant
initial hypotensive reponse, but this is often not
sustained (7). Recourse to filtration procedure
(trabeculectomy) is often associated with good
results (6). PXG is subject to wide geographical
variation, the highest recorded incidence being
from Scandinavian countries (8).

The objective of the study was to highlight the
prevalence of PXG in the glaucoma clinic popula-
tion, to determine the clinical characteristics and
evaluate the results of different modalities of treat-
ment.

Patients and Methods

The study population consists of 342 patients with
PXG, treated during a five year period, from June
1990 to May 1995, at the St Michael’s Hospital,
Colombo, Sri Lanka. During this period there were
2083 patients with glaucoma, and 431 with
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pseudoexfoliation utilising the criteria of Konstas
and Allen (9) shown in Table 1. In the absence of
glaucoma, the diagnosis of pseudoexfoliation was
made if any of the criteria I or IT were fulfilled. The
preclinical data obtained at the first clinic visit is
shown in Table 2. For patients with bilateral PXG,
the data presented refers to the poorer eye.

Table 1

Criteria used for clinical diagnosis of
pseudoexfoliation glaucoma*

I. Observation of pseudoexfoliation material by
slit lamp examination with pupillary dilatation
when material not observed within the pupil-
lary aperture.

II. Presence of Sampaelesi’s line on gonioscopy,
together with black pigmenation of the trabe-
cular meshwork (the diagnosis was made only
when Sampaolesi’s line was present in its
complete form).

* Konstas and Allan (9)

Table 2

Data sought at clinical examination

Visual acuity
Assessment of bleb (cystic or diffuse, size)

Intraocular pressure

Lol e

Slit lamp examination for exfoliation within the
pupil or upon the lens (with dilatation of the
pupil if material is not evident)

5. Gonioscopy for the presence of Sampaolesi’s
line, presence of pigmentation, exfoliation ma-
terial, to assess the angle depth and abnor-
malities

6. Assessment of the lens including evidence of

anterior capsule dehiscence and phakodonesis

7. Cup/discratio
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Treatment:

The initial treatment was medical, with beta
blockers, miotics, propine and carbonic anhydrase
inhibitors and the patients were seen at the end
of two weeks. A fall of intraocular pressure by
more than 6 mm of Hg in the treated eye was
considered significant. Three hundred and thirty
of the total 342 patients showed the above re-
sponse. In the balance 12 non-responders, the
intraocular pressure was uncontrolled (above
35mm of Hg) and were therefore subjected to
early surgery. In the 330 patients on medical treat-
ment, when the intraocular hypotensive response
was not sustained, the treatment was amended
by increasing the strength of timolol from 0.25%
to 0.5% and pilocarpine with beta blockers and
adrenaline combination. At the end of 12 to 16
w eks the patients were reassessed. Of the 330
pe.ients on medical treatment, 82 responded (in-
traocular pressure < 22 mm Hg, no progressive

. reduction of visual fields). The responders to

medical treatment were assessed after one month
and then at about four monthly intervals.

Of the 248 non-responders to medical treatment
at the end of 12 to 16 weeks, 189 had PXG with
cataract and 59 uncomplicated PXG. Surgery was
considered when the intraocular pressure was un-
controlled (> 23 mmHg) or when there was pro-
gressive visual field loss, despite combination of
two to three hypotensive agents. Of the 189 pa-
tients with PXG and cataract, 145 (163 eyes) un-
derwent cataract extraction, intraocular lens im-
plantation and trabeculectomy (Triple procedure).
In the remaining 44 patients this procedure was
not carried out for the following reasons: poor
perception of light in 7, tunnel vision in only eye
in 5, poor general condition in 9 and refusal by
23. Trabeculectomy was done in 42 of the 59 pa-
tients with uncomplicated PXG and in the bal-
ance 17 trabeculectomy was not done due to poor
visual acuity in 5, poor general condition in 4 and
refusal in 8.

Follow up: Patients were followed up at monthly
intervals for three months and then at four
monthly intervals. The mean follow up time was
1.8 years (range 1 to 3 years). At the end of 12 to
16 months, the following parameters were as-
sessed; intraocular pressure visual fields, cup /disc
ratio, and complications of triple procedure and
trabeculectomy.
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Statistical analysis: Patient groups, were com-
pared statistically with use of the Student t test
and Chi-square analysis where appropriate. A p
value < 0.05 was considered statistically signifi-
cant. Values are presented as mean + SD.

Results

Prevalence: Three hundred and forty two pa-
tients with PXG were encountered among a 2083
glaucoma clinic population, a prevalance rate of
16.4%, while the figure for pseudoexfoliation was
20.6%. Of the 431 patients with pseudoexfoliation,
342 (79.3%) had PXG. This disorder is subject to
wide geographical variation. The true prevalence
of the disease remains uncertain, owing to the
subtlety of the clinical signs in many cases.

Age and sex distribution: the average age of the
patients with PXG was 63.5 years (range 44 to 84
years), with the maximum age incidence (52.4%)
between 60 and 69 years (Table 3). There were
187 (54.7%) males and 155 (45.3%) females, giving
a ratio of 1.2:1.

Table 3
Age and sex distribution in pseudoexfoliation
glaucoma

Age Males Females Total

n (%) n (%) n (%)
40-49 4(2.1) 5(3.2) 9(2.6)
50 - 59 38(20.2) 25(16.1) 63 (18.4)
60 - 69 103 (55) 89 (57.5) 192 (56.2)
70-79 36 (19.1) 33(21.3) 69 (20.2)
80 -89 6(3.1) 3(0.9) 9(2.6)
Total 187 155 342

Incidence of pseudoexfoliation in patients with
PXG: Unilateral pseudoexfoliation (71.6%) were
commoner than bilateral (unilateral = 245, bilat-
eral n=97).

Visual fields: Estimation of visual fields were
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assessed in 293 of the 342 patients with PXG. In
the balance 49 patients, the fields could not be
assessed due to poor visual acuity. Normal visual
fields were present in 33 (11.3%). In others, vari-
ous grades of reduction of fields to tunnel vision
in one or both eyes were present.

Cup to disc ratio: Table 4 shows the cup/disc
ratio values in the patients with PXG. Cup/disc
ratio was measured in 248 patients; in the balance
94, lens opacities precluded adequate visualisation
of the optic disc. In 140 (56.4%) the cup/disc ratio
was 0.5 and in 41 (16.5%) over 0.8.

Table 4
Cup to disc ratio (n=248)

Ratio n (%)
<05 140 (56.5)
0.6-0.7 67 (27)
>0.8 41 (16.5)
Unable to assess 94

n= number of subjects

Lens opacities: Lens opacities sufficient to dimin-
ish visual acuity to 16/18 or wrose, were present
in 207 (60.5%) of patients; of these 18 were in the
group that responded to medical therapy. The
presense of cataract precludes interpretation of
visual acuity of visual field data as indices of satis-
factory outcome.

Intraocular pressure: The pre-treatment (first clinic
visit) intraocular pressure ranged from 22 to 52
mm of Hg, with a mean value of 33 + 6 (Table 5).
In bilateral PXG, the pressure refers to the bad
eye. In 7 patients the pressure could not be re-
corded. In 134 (54.6%) patients with unilateral PXG,
the intraocular pressure ranged from 30 to 39mm
of Hg, while 59 (60.8%) with bilateral PXG had the
corresponding pressure in the worse eye.



Table 5
Intraocular pressure

Pressure Unilateral Bilateral*
mm Hg n (%) n (%)
20-24 29 (11.8) 4(4.1)
25-29 64 (26.1) 22 (22.7)
30-34 118 (48.3) 36 (37.1)
35-39 16 (6.5) 23(23.7)
40-44 11 (4.5) 7(7.2)

>45 7(2.8) 5(5.2)
Total 245 (100) 97 (100)

* pressure in the worse eye
n=number of subjects

Associated complications in patients with PXG:
The complications in the study patients when first
seen is shown in Table 6; 36 (10.5%) patients had
complications; the common ones were, corneal
oedema, congestion of eyes, intraocular pressure
over 45mm of Hg, and pigmentary flare.

Table 6

Associated complications* in patients with
pseudoexfoliation glaucoma

Complications n (%)
Central retinal vein occlusion 1(1.6)
Branch retinal vein occlusion 5(8.2)
Thrombotic glaucoma 4 (6.5)
Pigmentary flare 7 (11.5)
Corneal oedema 13 (21.4)
Congestion of eyes 11 (18)
Absolute glaucoma 5(8.2)
Intraocular pressure >45 mm Hg 12 (19.7)
Acute angle glaucoma 3(4.9)
Total complications 61 (100)
Patients without complications 36 (10.5)

* one or more complications in each eye.
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Medical treatment: Of the 342 patients with PXG,
except in 12 there was reduction on intraocular
pressure by 6 or more mm of Hg, at the end of
two weeks. The 12 non-responders had uncon-
trolled intraocular hypertension and five of these
had associated cataract; they were subjected to
triple procedure or trabeculectomy. The balance
330 patients on medical treatment were assessed
at the end of 12 to 16 months, to determine the
sustained response to treatment. In 82 (23.9%)
medical treatment was effective (pressure reduc-
tion range 4 to 12 mmHg, mean 7+3). In the 248
non-responders surgical treatment was consid-
ered.

Trabeculectomy:  Fifty nine (23.7%) of the 248
non-responders to medical therapy had PXG
without associated cataract; of these 42 (48 eyes)
underwent trabeculectomy.

At the end of 4 to 6 weeks; 37 (81.5%) patients
showed good hypotensive response to trabe-
culectomy (intraocular pressure range 12 to 18 mm
Hg, p <0.001).

Triple procedure: One hundred and forty five
(163 eyes) patients with PXG and cataract under-
went triple procedure. The preoperative intraocu-
lar pressure in 163 eyes ranged from 20 to 35 mm
of Hg (mean 30+6). At the end of 4 to 6 weeks
following triple procedure, in 105 (64.5%) eyes
the intraocular pressure was reduced to normal
levels (range 14 to 18 mmHg, p < 0.001).

Follow up: Patients on medical and surgical treat-
ment were assessed at the end of 12 to 16 months.

Of the 82 patients on medical treatment 16 were
lost for follow-up. The post treatment intraocular
pressure in 14 (21.2%) of the 66 patients followed
up was between 16 to 24 mm Hg. In quarter of
the patients who showed response to medical
therapy at 12 to 16 weeks, the hypotensive re-
sponse was sustained at longterm follow-up.

The longterm major postoperative complications
are shown in Table 7. The incidence of complica-
tions were significantly low in patients who had
trabeculectomy (p < 0.001). Relatively high inci-
dence of post capsular opacification (18.9%) was
noted in patients who had triple procedure.
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Table 7

Postoperative complications

Complications Trabecu- Triple
lectomy procedure
N=48 N=163
n (%) n (%)
Posterior capsular
opacification 0 30 (18.9)
Failed bleb 5(10.4) 22 (13.4)
Chronic scleritis of
wound site 0 2(1.2)
Endophthalmitis 0 3(1.8)
Panophthalmitis and
evisceration 0 1 (0.6)
Total 5(10.4) 58 (35.5)

The assessment of visual acuity in sugically
treated patients is shown in Table 8. There was
no significant differnce in visual acuity in the

two groups (p=NS).

Table 8

Postoperative visual acuity at end of 12 to 16
months after trabeculectomy and
triple procedure

Visual acuity Trabecu- Triple
lectomy procedure
N=48 N=163
n (%) n (%)
>6/18 32 (66.6) 106 (65)
6/24-6/00 9(18.7) 28 (17)
5/601/60 6 (12.7) 18 (11)

Counting fingers—

Hand movements 1(2.0%) 8 (5)

No perception of light 0 (0.0) 3(2.0)
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Discussion

The true prevalence and clinical attributes of
pseudoexfoliation glaucoma remains controver-
sial (5). PXG is subject to geographic variations.
The prevalence in the glaucoma population in
different countries are as follows; Scandinavia 50
to 62% (8), United States of America 6% (10), Great
Britain 12.5%, Greece 40 to 50% (9), Sri Lanka
12.9% (11) and in the present study 16.4%.
Studies show that PXG is more common and the
variation in prevalence, could be attributed to tech-
niques of examination chosen, and the selec-
tion criteria used for the population studied (9).
The clinical examination for the diagnosis of PXG
had an 85% sensitivity rate and a 100% specificity
rate (5). The diagnosis of PXG in our study was
made by clinical examination and the special tech-
niques of cycloscopy and conjunctival biopsy were
not done. Hence the expected prevalence rate
should be higher than the figure of 16.4%.

In a number of reports, females are more com-
monly affected than males (9,12). The male to fe-
male ratio was unusually high in Greece (9), 2.6:1
and in our study it was 1.2:1.

The reported proportion of bilaterality to
unilaterality for PXG varies considerably. In the
present study, the incidence of unilaterality was
high (71.6%), while bilaterality was a feature in
Greece, 86.2% (9). This may reflect the early stage
of the disease in our clinic population studied, or
underdiagnosis. The underdiagnosis may be at-
tributed to non utilisation of newer techniques,
such as cycloscopy and conjunctival biopsy. The
high frequency of bilaterality in reports from other
countries (7,9), suggests the necesscity for vigi-
lance in patients with diagnosis of unilateral dis-
ease.

The 60.5% prevalence of lens opacities in our study
is in excess of the reported prevalence of cataract
with PXG in other countries; Scotland 2.5% (13),
USA 20% (14), and Finland 33% (15). However
our findings are in accordance with a report from
Southern Ireland, 51 to 64% (16). The complica-
tions of cataract extraction in patients with PXG s
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greater than that of normal eyes (17,18) and this
has been attributed to the weakness of the zonules
and the presence of iridocapsular adhesions (9).

The success rate judged by the reduction of in-
traocular pressure to normal levels (15 to 20 mm
Hg) at the end of 12 to 16 months, of diverse
modalities of treatment were as follows; medical
21.5%, trabeculectomy cataract extraction lens
implantation (Triple procedure) 60.8% and
trabeculectomy 80.4%, reflecting the effectiveness
pressure (p < 0.001). However, the two groups
are not comparable, as in the triple procedure the
patients had cataract extraction, in particular pa-
tients in the early period had non-phaco-extra-
capsular extraction and high incidence of preop-
erative complications, contributing to relatively
inferior results to trabeculectomy.

The longterm complications were higher in the
triple procedure (36.8%) than in trabeculectomy
(10.9%) (p < 0.001). The commonest complications
in the triple procedure were posterior capsular
opacification (PCO) (18.9%), failed bleb (13.4%)
and PCO in part be attributed to non-phaco-cata-
ract extraction in some patients. Longterm fol-
low-up is required to assess the outcome of surgi-
cal procedures. Filtration procedures (laser
therapy or trabeculectomy) appears to offer
good results. In the non-responders (20%) to
trabeculectomy, it is appropriate to look for causes
other than trabecular obstruction, which result in
elevated intraocular pressure. Other causes of el-
evated ocular pressure are; disturbance of facility
of outflow and angle closure glaucoma (19),
and these may account for the failures of
trabeculectomy.

The drawback of the filtration procedures are; they
do not effect cure of the disease and sustainability
of maintaining the reduced ocular presstire is
not certain. Studies are required to portray both
the cause of the disease and its contribution to
blindness.

Acknowledgements

Sincere thanks are extended to Mrs. Shirani de
Silva, OphthalmigTechnologist for collecting the
data, for visual field and visual acuity assessments
and to Dr. S. J. Stephen for helping me with the
statistics.

B. E. Stephen

References

1. Aasved H. Relationship of intraocular pres-
sure and fibrillopathia epitheliocapsularis.
Transactions of the Ophthalmological Society
of the United Kingdom 1979; 99: 310-1.

2. Sugar HS. Pigmentary glaucoma and glau-
coma associated with the exfoliation - pseudo-
exfoilation syndrome: Update. Ophthalmol-
ogy 1984; 91: 307-10.

3. Ghosh H, Speakman. The origin of senile lens
exfoliation. Canadian Journal of Ophthalmol-
ogy 1983; 18: 340-3.

4. Rongvold E, Davenger M. Notes on distribu-
tion of psedoexfoliation material with par-
ticular reference to the uveoscleral route
of aqueous humour. Acta Ophthalmologica
(Copenhagen) 1977; 55: 807-14.

5. Konstas AGP, Jay JL, Marshall GE, Lee WR.
Prevalence, diagnostic features and response
to trabeculectomy in exfoliation glaucoma.
Ophthalmology 1993; 100: 619-27.

6. Shingleton BJ, Berson FC, Cantor L, Hodapp
BA, Lee DA, Anderson LS. Glaucoma: Basic
and clinical science course, section 10. Ameri-
can Academy of Ophthalmology (Copenhagen)
1996; 10: 69-75.

7. Gillies WE. Secondary glaucoma associated
with pseudoexfoliation of the lens capsule.
Transactions of the Ophthalmological Soci-
ety of the United Kingdom. 1978; 98: 96-99.

8. Forsius H. Exfoliation syndrome in various
ethnic populations. Acta Ophthalmologica
1988; 66: 71-85.

9. Konstas AG, Allan D. Pseudoexfoliation glau-
coma in Greece. Eye 1989; 3: 747-53.

10. Cashwell LF, Shields MB. Exfoliation syn-
drome. Prevalence in a Southeastern United
States population. Archives of Ophthalmol-
ogy 1988; 106: 335-6.

The Ceylon Journal of Medical Science



Pseudoexfoliation glaucoma in Sri Lanka

11. Khan MR. Exfoliation syndrome in Sri Lanka.

12.

13.

14.

15

Journal of the College of Ophthalmologists
of Sri Lanka 1994; 2: 16-8.

Hiller R, Spreduuto RD, Krueger DE. Pseud-
oexfoliation intraocular pressure and senile
lens changes in a population based survey.
Archives of Ophthalmology 1982; 100:
1080-2.

Bartholomew RS. Incidence of pseudoexfo-
liation in South African Negroes and Scots.
Transactions of the Ophthalmological Soci-
ety of the United Kingdom 1979; 99: 299-301.

Layden WE, Shaffer RN. Exfoliation syn-
drome. American Journal of Ophthalmology
1974, 78: 835-41.

Krause U, Tarkkanen AH: Cataract and pseu-
doexfoliation. A clinicopathological study.

Vol. 42 No.1, June 1999

16.

17.

18.

19,

25

Acta Ophthalmologica (Copenhagen) 1978;
56: 329-34.

Madden ]G, Crowley MJ. Factors in the ex-
foliation syndrome. British Journal of Ophth-
almology 1982; 66: 423-7.

Dark AJ. Cataract extraction complicated by
capsular glaucoma. British Journal of Ophth-
amology 1979; 63: 465-8.

Raitta C, Setala K. Intraocular lens implanta-
tion in exfoliation syndrome and capsular
glaucoma. Acta Ophthalmologica (Copen-
hagen) 1986; 64:130-3.

Jain MR, Sonty S. Glaucoma capsulare (Ex-
foliation syndrome with glaucoma). In: Jain
MR ed Text book of glaucoma 1st ed, Delhi.
Jaypee Brothers Medical Publishers Pvt Ltd,
1991: 197-200.

547350

7 RS



