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Table 2 Anteriorfluorescence in phakic subjects with
unilateral pseudoexfoliation: comparison ofthe affected eye
with the unaffectedfellow eye

Fluorescein Affected eye Unaffectedfellow eye
concentration ng/ml

Blue irides 571 6 312-6
527 0 316-1
895-1 367-3
477-2 448-0
820-8 536-9
619-3 556 9

Nonblue irides 448-7 296-2
419-7 399-5
513-6 424-1
1040.2 895 4

Table 3 Anteriorfluorescence in patients with bilateral
pseudoexfoliation: comparison ofphakic and aphakic eyes

Range Number ofpatients

Phakic Aphakic

(Mean -2 SD)* to mean 3 3
Mean to (mean+2SD) 5 7
Greater than 2 SD above mean 9 12

*SD=standard deviation.

that most eyes showed some evidence of pupillary
leak or early neovascularisation (Figs. 3 A,B).

In all 10 cases the fluorescein concentration at the
anterior focus in the affected eye was higher than that
in the unaffected fellow eye (Table 2) (p<0001,
standard rank test).

Table 4 Fluorescence in aphakes: comparison of
pseudoexfoliative and nonpseudoexfoliative (normal) eyes

Time since operation, Fluorescein concentration, ng/ml
months

Normnal Pseudoexfoliation

Less than 12 months:
anterior 628-5±310-6 889-5±525-2
posterior 39-0±20-8 35-3±23-9

Greater than 12 months:
anterior 315-8±120-8 685.1+352.0*
posterior 46 9±16-7 35-6±26-1

All values mean±standard deviation.
*Significant at p<0 01 level compared with normal.

In all, the fluorescein concentration at the posterior
focus was higher in the eye with PXF than in the
unaffected fellow eye (p<002, standard rank test),
and the concentration in the unaffected fellow eye did
not differ significantly from that of the normal
controls.

BILATERAL APHAKIA
The iris angiograms showed a very marked loss of
radial markings, and there was considerable neo-
vascularisation. Most patients, however, showed
much less pupillary leak of fluorescein when
compared with pseudoexfoliative eyes not operated
upon (Figs. 4B, 5B).
The ranges of fluorescein concentrations at the

anterior focus in both phakic and aphakic patients
with bilateral PXF are shown in Table 3. There is no
significant difference between the 2 groups.

Fig. 5A Fig. 5B
Fig. 5A Male aged 74years with bilateral PXF. Preoperative iris angiogram at55 seconds shows iris neovascularisation and
pupillary leak ofdye causing some blurring ofthe picture. B The same eye as in Fig. 5A I I months postoperatively. Iris
angiogram at 55 seconds shows marked diminution in the pupillary leak ofdye.
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Fluorescein angiography and fluorophotometry of the iris in pseudoexfoliation of the lens capsule

UNILATERAL APHAKIA WITH BILATERAL
PSEUDOEXFOLIATION
On iris angiography the diminution of pupillary
leakage of dye in the aphakic eye compared with the
phakic fellow eye was striking (Figs. 4A,B), and in
one patient with preoperative and postoperative
angiograms this diminution is well shown (Figs.
5A,B). In all cases the fluorescein concentration at
the anterior focus of the aphakic eye was within the
upper normal range and lower than that of the fellow
phakic eye (p<002, standard rank test). Of the
fellow phakic eyes all but one were above the normal
range.

In aphakes with PXF less than 12 months post-
operatively the fluorescein concentration at the
anterior focus did not differ significantly from normal
aphakic eyes (Table 4). With time the fluorescein
concentration fell, and this was more marked in the
normal subjects, so that at more than 12 months
postoperatively the anterior fluorescein concentration
was significantly higher in the patients with PXF than
in the normal subjects, though in 11 of these 21
aphakic eyes with PXF the anterior level had returned
to within the normal range. The posterior vitreous
fluorescein concentration in aphakes with PXF did
not differ significantly from that of the normal
aphakes of similar time since operation.

Comment

We confirmed the neovascular changes affecting the
iris with partial closing off of the normal radial iris
vasculature, the development of neovascularisation
of increasing complexity in the outer 2/3 of the iris
stroma, development of a fine leaking capillary
network in the inner '/3 of the iris stroma in some

cases, and heavy fluorescein leakage from the pupil
margin in all cases.

Fluorophotometry measures the heavy leakage of
fluorescein from the anterior segment of the eye, but
this is not associated with a corresponding increase in
fluorescein leakage from the posterior segment in
PXF (correlation coefficient 0O4), unlike the rise seen
in diabetics with rubeosis iridis. The vascular reaction
which occurs in PXF seems to be located pre-

dominantly in the anterior segment of the eye,

suggesting that the process of production of PXF is
primarily in this area.

Consideration of unilateral cases of PXF shows
that, although there is evidence of very early vascular
changes in unaffected eyes, this does not lie outside
normal limits. Although the early development of
pseudoexfoliative material may precede its clinical
detection, the vascular reaction does not, so that it
seems to be either a secondary process or else part of a
more complex process which produces the material.

The leak of fluorescein appears to be associated with
the vascular disorder and does not precede it.

In aphakic pseudoexfoliative eyes, iris angiography
indicated a very marked loss of radial vessels which
may be due to the disease process or may be
exacerbated by cataract extraction. The striking
diminution in pupillary leak in aphakic cases may be a
mechanical effect from operation, but it persists after
12 months.
Fluorophotometry supports this decrease in

leakage with time after cataract extraction, and,
although the anterior fluorescein concentration in the
aphakic eyes with PXF reaches a plateau at a higher
level than that found in normal aphakes, it is lower in
the aphakic than phakic eye of patients with bilateral
PXF, suggesting that the progression of the neo-
vascular process is halted or slowed after cataract
extraction.

Pseudoexfoliative material may be produced in the
anterior segment of the eye as a reaction to the
presence of an aging lens, either from the lens itself or
from other sites, or it may be produced quite inde-
pendently of the presence of the lens. It has been
claimed that removal of the lens causes some
regression of the process,"" though this has been
contested.' 18 Pseudoexfoliative material is present
in considerable quantity, and much of it will be left
after lens extraction; further it is very resistant to
enzyme action, therefore it will persist long after
cataract extraction. The present investigations suggest
some regression of the vascular reaction, which is
consistent with a regression in production of pseudo-
exfoliative material.
We would emphasise the extensive neovascular

component of the pseudoexfoliative process and that
this is probably secondary in nature. The neovascular
process probably does not continue to develop after
lens extraction, suggesting that the presence of the
lens is important to the process.
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