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Comparison of Anterior Segment Features between Groups with or without
Glaucoma in Pseudoexfoliation Syndrome
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Purpose: To investigate the factors associated with glaucoma in patients with pseudoexfoliation syndrome by comparing fea-
tures of the anterior segments and ocular biometry according to the presence or absence of open-angle glaucoma in pseu-
doexfoliation syndrome.

Methods: We analyzed 96 patients (115 eyes) diagnosed as having pseudoexfoliation syndrome in this study. The patients were
divided into two groups of simple pseudoexfoliation syndrome (64 patients, 76 eyes) and pseudoexfoliation glaucoma (32 pa-
tients, 39 eyes). We compared the age, sex, underlying disease, location of pseudoexfoliative material, iris change, degree of
nuclear cataract, pupil dilatation, corneal endothelial cell counts, central corneal thickness, anterior chamber depth, axial length,
corneal curvature, and intraocular pressure (IOP).

Results: There were no significant differences between the two groups in terms of age (p = 0.694), sex (p = 0.161), diabetes (p =
0.440), hypertension (p = 0.238), pseudoexfoliative material observed in anterior capsule (p = 0.700), pupillary margin (p = 0.210),
iris depigmentation (p = 0.526), pupillary ruff loss (p = 0.708), degree of nuclear cataract (p = 0.617), pupil dilatation (p = 0.526),
central corneal thickness (p = 0.097), anterior chamber depth (p = 0.283), axial length (p = 0.095), or horizontal and vertical corneal
curvature (p = 0.066 and 0.306, respectively). In pseudoexfoliation glaucoma, significantly higher IOP (p = 0.026), a high fre-
quency of membrane formation (p = 0.047), and decreased corneal endothelial cell counts (p = 0.048) were observed.
Conclusions: Pseudoexfoliation syndrome with open-angle glaucoma was shown to be associated with high IOP, decreased
corneal endothelial cell counts, and a high frequency of membrane formation. Therefore, when such changes are observed in
pseudoexfoliation syndrome patients, a higher risk of open-angle glaucoma should be recognized, and careful attentionis re-
quired accordingly.
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AHAFAE o83t AFAHAL Al=5HEE °&
HebziAeh QHA7IAF 2 Aok Al(Humphrey Visual
Field Analyzer II, Carl Zeiss Meditec Inc., Dublin, CA,
USA)7} A= 2ict. slajujzko] ofgh sH71+= Lens Opacities
Classification System (LOCS) II12] EFof 2]s}o] Z3Yw|3]
11 AF5A|(Mydrin-P, Santen, Osaka, Japan)S Z|tj] 33] %<t
sto] Zdiibs A =E B7lskeieh 2 s Al A (NSP-9900,
Konan, Nishinomiya, Hyogo, Japan)2 ZMP oA 5 =
Aol 27124 7](SP-3000, Tomey, Nagoya, Japan)
2 A NEAE, 223 A-scan (UD-800, Tomey, Nagoya,
Japan) o2 oF=AS, AEZt=EA|(KR-8900, Topcon,
Tokyo, Japan)2 47 9 44 HA2te=EE Zel9lch

of gelo] of3) AR5 Alefol 4
A

ohgel Al 7H 7% F T 7N ole wEshs Aew
A o]3} itk 1) pattern deviation probability mapof| A 215
3k 370 ool Ao} A7} A/Fe] 5% mlutol|l A Yeptal,
2) glaucoma hemifield testA} outside normal limitQl 759,
3) pattern standard deviationof| 4] JArS] 5% oo = HY
49 eARREES T S W AR ES
9] H|WE 9J3}] Independent t-test, Chi-square test, Fischer’s
exact test (SPSS version 18.0 for windows; IBM Corp.,
Armonk, NY, USA)E ARE3}9ch p-value= 0.05 ©]5}¢]
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1
gkl Al 189K(46.2%), SHAL] F2 24 102H25.6%)

AFESHA ke Aol Al AT SR AAAE stel He sgich olo] AFESHA] g AeolA] IS B
B2 BARE 0 £ 2 7 AR 0] BaHL 914 A e S E el HlE) el WHE e
W FAe] Sl e} A vlwstgirkFig 1). A A9 gy 2ol BALOE fofalA L
SHA ok Aol A HeANEETIAE AREE W= UeRdthp-0.047) (Table 2). 5 = Zbe] Sujha

o] ZgolA 40QK(52.6%), 55314 529K68.4%)°] s
TRE AL, 229H29%) 00w TREA] sttt =

lo

o] Zfo]& LOCS HI &7 2Jsto] vjudt A, = o

Bl o 2 2 B oo 1o o
ot
of

o] EAA G0l ¢l (Table 3), HhAEH =S 1]
oM Aol A 229K56.4%), FE AN A 319K79%) gt Ao = FAA o JUSITHTable 4).
o IS, 8H21%)o = FHEA] oot = - k7 = 2o Bt ok ZuEAE 5, FAZEEA, A
AMlso] yehs X9 SAA fod2 ot = ol A, % 9 4 A4usEe] viw 23 F4%
b ofere] ARMET o R Ankd $ahs e 3| HE=A|(p=0.097), L 0)(p=0.283), AFEH(p=0.095), 5
so ol 127, S eatelA 78 0% AHestA| BAHEEP=0.066), HAHHE(P=0.306) 1= 72
o Aol T AARETTLoRE Koy Aks 3 2pol2 Koz okoith T AH|SZ Lol Bt

[¢) jL
Fof etel ARSI o R gk F9rF TeAsl ek 1429 + 3.07 mmHg, ZEjujA|E 4= 2,693.80 +
Hl55owollA 3%, S HEtolA 9oz HaEES] 384.73/mm*E HA, S el A et ek 17.26
L AEBIA] OFS AlE|o|A] T EAJZ Q] HMS} OFARS A + 7.72 mmHg, ZHPYT] A3 4= 2,530.95 + 464.98/mm>E

of =4
Huy GRS ERRN BAL 2000Q7.6%, BE o] Pk RN Qltol 3(p-0.026), 2oz
o) wHA 210K2T.6%), BEAY 75 44 29H289%)  E 9] Yh(p-0.043)7} BAHOR fo|5tgirkTable 5).

Table 1. The characteristics of patients with and without glaucoma in pseudoexfoliation syndrome

Glaucoma (-) Glaucoma (+)

(n = 64 persons) (n = 32 persons) p-value
Unilateral:bilateral 52:12 25:7 0.717"
Age (years) 77.93 + 6.71 77.99 + 6.91 0.694"
Sex (male:female) 41:23 25:7 0.161"
Systemic disorder (n)
Diabetes mellitus 19 12 0.440"
Hypertension 36 22 0.238"
Cardio-vascular disease 10 3 0.399"
Cerebro-vascular disease 8 3 0.747*

Values are presented as mean + SD unless otherwise indicated.
*Pearson's Chi-square test; TIndependent t-test; *Fischer's exact test.

Figure 1. Features of pupil margin without mydriasis with pseudoexfoliation syndrome. Iris sphincter depigmentation (A), mem-
brane formation (B), pupillary ruff loss (C) are shown (arrow).
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Table 2. Comparison of the anterior segment without mydriasis between groups with and without glaucoma in pseudoexfoliation syn-

drome
Glaucoma (-) Glaucoma (+) *
(n = 76 eyes) (n = 39 eyes) p-value
Location of pseudoexfoliative materials
Anterior capsule 40 (52.6) 22 (56.4) 0.700
Pupillary margin 52 (68.4) 31 (79.5) 0.210
Features of pupil margin
Iris sphincter depigmentation 21 (27.6) 13 (33.3) 0.526
Membrane at the pupil margin 21 (27.6) 18 (46.2) 0.047
Pupillary ruff loss 22 (28.9) 10 (25.6) 0.708

Values are presented as n (%) unless otherwise indicated.

"Pearson's Chi-square test.

Table 3. Comparison of nuclear hardness (LOCS III) between groups with and without glaucoma in pseudoexfoliation syndrome

Glaucoma (-)

Glaucoma (+)

Nuclear hardness (LOCS III) 1 = ToeE) (0 = 39 eyes) p—value*

I 2 1 0.617

II 48 23

I 20 9

v 5 5

\Y 1 0

VI 0 1

LOCS III = Lens Opacities Classification System III.

"Fischer's exact test.

Table 4. Comparison of pupil dilatation between groups with and without glaucoma in pseudoexfoliation syndrome
Glaucoma (-) Glaucoma (+) *
(n = 76 eyes) (n = 39 eyes) PRI

<4 mm 5 3 0.526

4 <5 mm 10 3

5 <6 mm 7 9

6 <7 mm 21 12

7 <8 mm 24 7

>8 mm 9 5

*Fischer's exact test.
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Table 5. Comparison of ocular biometric measurements between groups with and without glaucoma in pseudoexfoliation syndrome

Glaucoma (-)

Glaucoma (+)

(n = 76 eyes) (n = 39 eyes) p-value
IOP (mmHg) 14.29 4+ 3.07 17.26 + 7.72 0.026
ECC (/mm?2) 2,693.80 + 384.73 2,530.95 + 464.98 0.048
CCT (um) 547.20 + 31.78 533.49 + 45.41 0.097
ACD (mm) 2.98 +0.43 2.89 + 0.43 0.283
AL (mm) 23.35 + 0.87 23.63 + 0.83 0.095
CC (D)
K horizontal 43.81 + 1.54 43.27 + 1.31 0.066
K vertical 4491 + 1.66 44.58 + 1.53 0.306

Values are presented as mean + SD unless otherwise indicated.

IOP = intraocular pressure; ECC = endothelial cell count; CCT = central corneal thickness; ACD = anterior chamber depth; AL = axial

length; CC = corneal curvature; D = diopter.
"Independent r-test.
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