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Analysis of the Etiologies and the Classification of Fixed Dilated Pupil after
Intraocular Surgery
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Department of Ophthalmology and Visual Science, Seoul St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Seoul, Korea

Purpose: To seek for mechanisms to prevent fixed dilated pupil including Urrets-Zavalia syndrome after intraocular surgery by
analyzing and classifying the causes of such cases.

Methods: Medical records and anterior segment photographic images of patients with fixed dilated pupil who underwent pene-
trating keratoplasty, lamellar keratoplasty, or cataract surgery were analyzed in a retrospective manner from April, 1984 to
February, 2014.

Results: Among 15 cases of postoperative fixed dilated pupil, 8 eyes of keratoconus eyes had received penetrating keratoplasty
done and 7 eyes with ocular disorders other than keratoconus underwent intraocular surgeries. In cases 1 and case 2, which re-
ceived penetrating keratoplasty for keratoconus, dilated pupil with regular pupil border, iris atrophy, and secondary glaucoma oc-
curred; these cases were classified as group 1 and diagnosed as Urrets-Zavalia syndrome. Cases from 3 to 8 which also re-
ceived penetrating keratoplasties due to keratoconus, irregularly dilated pupil, severe iris atrophy, posterior synechiae after
moderate to severe inflammation in the anterior chamber, and fibrotic membrane on the anterior capsule occurred; these cases
were classified as group 2. Finally, cases 9 to 15, which had mild inflammation, no fibrotic membrane, and regularly fixed dilated
pupil after receiving other intraocular surgeries were classified as group 3.

Conclusions: Differences exist between definite Urrets-Zavalia syndrome and postoperative fixed dilated pupil with regards to
regularity of pupillary margin, degree of iris atrophy, posterior synechiae, fibrotic membrane, and posterior subcapsular opacity.
Therefore, a new classification of fixed dilated pupil after intraocular surgery which addresses these characteristics is required
and various trials to prevent the adverse postoperative complications of fixed dilated pupil should be performed. Preventive
measures may include careful control of intraocular pressure, restricting atropine use, completely removing of viscoelastics, and
minimal air or gas injection.
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stelct.
Mydriatics
Atropine
Atropine

(mm Hg)
12
12
13
11
17
12
14
14
14
15
13

Preop. IOP
keratoplasty; Phaco + PCL =

0.02
0.02
0.06
0.16
FC/50 cm
0.02
FC/40 cm
0.06
0.32

0.1
0.15

Z9 EAL Table 19] Hg
Preop. BCVA
FC/50 cm
FC/10 cm
FC/50 cm
FC/50 cm

ES

PKP
PKP
PKP
PKP
PKP
PKP
PKP
PKP
PKP
PKP
PKP
PKP
Lamellar KP
Phaco + PCL
ECCE + PCL

Operation
penetrating keratoplasty; KP

PRK scar
Adult cataract

Diagnosis
Keratoconus
Keratoconus
Keratoconus
Keratoconus
Keratoconus
Keratoconus
Keratoconus
Keratoconus

Corneal opacity
ICE syndrome
Macular dystrophy
Senile cataract

Leukoma corneae

Eye
oD
(ON
oS
oD
oD
(ON
OD
oD
(0N}
oD
(0N}
(0N}
(0N}
OD

(0N
photorefractive keratectomy; PKP

22
27
21
28
19
28
19
36
21
35
24
54
42
33
64

Age at Dx.

37
40
33
40

82
Dx = diagnosis; Preop = preoperative; BCVA = best corrected visual acuity; IOP = intraocular pressure; ICE syndrome = iridocorneal

37
endothelial syndrome; PRK

Age
31
28
38
51
48
32
54
48
54

finger count.

Sex
phacoemulsification and posterior chamber lens insertion; ECCE + PCL = extracapsular cataract extraction and posterior chamber lens

Table 1. Demographics of each patient with fixed dilated pupil after intraocular surgeries
insertion; FC

Case
10
11
12
13
14
15
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Table 2. Characteristics of each patient with fixed dilated pupil after intraocular surgeries

POD#1" FDP' Anterior Aqueous Fibrotic Pupillary Iris Posterior
Case chamber . .
IOP (mm Hg) (days) cells flare memb. margin atrophy synechiae
1 60 1 + - - Regular Mild Localized
2 43 1 + - - Regular Mild Absent
3 34 2 +++ +++ + Irregular Moderate Multiple
4 29 3 ++++ +++ + Irregular Severe Multiple
5 38 2 ++++ ++++ + Irregular Severe Multiple
6 22 2 +++ ++ + Irregular Moderate Localized
7 42 1 ++++ ++++ + Irregular Severe Multiple
8 46 1 +++ +++ + Irregular Moderate Multiple
9 34 1 + - - Regular Absent Absent
10 35 1 ++ + - Regular Mild Absent
11 37 1 ++ + - Regular Mild Localized
12 37 1 + - - Regular Absent Absent
13 59 2 + - - Regular Absent Absent
14 33 1 ++ - Regular Mild Localized
15 26 1 + + - Regular Mild Absent

IOP = intraocular pressure; Memb = membrane.
"Postoperative 1 day; "Postoperative day at fixed dilated pupil.
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Figure 1. Case 1. Eleven years postoperatively, regularly di-
lated pupil is sustained with posterior synechiae at 7 o’clock in
the left eye.
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Figure 2. Case 5. Twelve years postoperatively, the fixed di-
lated pupil, iris atrophy, and diffuse posterior synechiae is sus-
tained in the left eye.

|

Figure 3. Case 4. Twelve years postoperatively, fixed dilated
pupil, severe iris atrophy, and diffuse posterior synechiae are
seen in the left eye.

S% b BE AR B 915, oA Sl W
Asto] fEl-apdejol 3oz ek el |
Fahct.

oo g z=ztulo g A=2zhulo]AlS A|F) HES & ]
HgHom 1A A 5
o2 gy Aelol 252
oke] SISl 3-8 a9t 60 mFE
T W AE W WS 5Y 5 FEE o4 A
I A ool Ag-4a4] 2(fibrotic membrane)o] T2
o) M3k BiAT 53 2 U BH 953} 3
S92t WHstglT Ze) 59| Fig. 29} 2ol 549l
R 2 HolFal Qi

=3] 22 45 284 o= 64 ARE A AL
ko] Nel Asle Faw YYE e ol Age
01602 WAE A QFkom QRS 13 mmHg gtk A5

x
(3]
¢
lo
u
Ju 2
s
2
=
o2 EL
ox,
o %
o
o2 ot]
32 o M o

i

oph
=>’l:'4

)

Figure 4. Case 12. Two months postoperatively, fixed dilated
pupil in the left eye.
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Figure 5. Case 12. Ten years postoperatively, sustained fixed
dilated pupil in the left eye.

Figure 6. Case 13. Five years postoperatively, fully dilated
pupil in the left eye.
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Table 3. Classification of fixed dilated pupil after intraocular surgeries

Group 1 Group 2 Group 3
(case 1 and 2) (case 3-8) (case 9-15)
Viscoelastic material Used Used Used
FDP’ 1.00 day 1.83 days 1.14 days
Pupillary margin Regular Irregular Regular

Absent or mild
Absent or localized

Iris atrophy
Posterior synechiae

Anterior chamber cells Mild
Aqueous flare Nil
Fibrotic membrane -
Features Mild A/C cells

Fibrotic membrane (-)
Regular pupil margin
Mild iris atrophy
Atropine use
PAS

D/Dx. point

Moderate or severe Absent or mild
Multiple or localized Absent or localized
Severe Mild

Marked or intense Nil or just detectable
+ -
Severe A/C cells Mild A/C cells
Fibrotic membrane (+) Fibrotic membrane (-)
Irregular pupil margin Regular pupil margin
Severe iris atrophy Mild iris atrophy
Postop. severe A/C inflammation  Intra A/C air or gas injection

D/Dx = differential diagnosis; Postop = postoperative; A/C = anterior chamber; PAS = peripheral anterior synechiae.

"Postoperative day at fixed dilated pupil.
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