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A photometric study of the effect of pupil dilatation on Nd: YAG laser iridotomy area

Figure ] (A) Reduction of
iridotomy area following
pupil dilatation. Pupil
undilated. Area of full
thickness iris patency
indicated by arrow.
Iridotomy area 0-027 mm*
(B) Reduction of iridotomy
area following pupil
dilatation. Pupil dilated.
Area of full thickness iris
patency indicated by arrow.
Iridotomy area 0-003 mm.

Figure2 (A)Effectof
pupil dilatation on iridotomy
shape. Pupil undilated.
Elhptical iridotomy, area
0-151 mm™. (B) Effect of
pupil dilatation on iridotomy
shape. Pupil dilated.
Circular iridotomy, area
0-227 mm™.

Results
Photographs of 21 eyes of 21 patients were
analysed. The mean patient age was 67-0 (11-5)
years; 14 patients were female, seven were male.
The mean iridotomy area prior to pupil
dilatation was 0-075 (0-055) mm=. The mean
iridotomy area following pupil dilatation was
0-073 (0-070) mm™ (Student’s ¢ test not signifi-
cant). The area of nine iridotomies became larger
when the pupil was dilated, 11 became smaller
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and one remained unchanged. The mean
percentage change in iridotomy area was 96-7
(63:6%) (range 11-233%). Iridotomy area
following pupil dilatation correlated with irido-
tomy area prior to pupil dilatation (r=0-815,
p<0-01), but did not significantly correlate with
any other measured factor.

In two eyes the iridotomy area was reduced to
less than 20% of its initial area (Fig 1). These eyes
had a small initial iridotomy area (0-027 and
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0-031 mm?), but.no other factor was identified
which might have predicted reduction of
iridotomy area on pupil dilatation.

The cornea and iris approximated to a circle in
every case, and diameter was used to calculate
area. The area of the iris before and after pupil
dilatation could be obtained from the difference
between the area of the cornea and the area of the
pupil. The mean iris area following pupil dilata-
tion was 75-8 (11-1)% of that prior to pupil
dilatation. Change in iris area did not correlate
with change in iridotomy area on dilating the
pupil.

With the pupil undilated every iridotomy was
elliptical, with the long axis radial to the limbus.
On dilating the pupil the iridotomy shape
changed. Twelve iridotomies became elliptical
with the long axis circumferential to the limbus,
three iridotomies became circular, and six
remained elliptical with the long axis radial to the
limbus. The radial diameter/circumferential
ratio was termed the ‘ellipse ratio’. The mean
iridotomy ellipse ratio prior to pupil dilatation
was 3+0 (2-3), and the mean iridotomy ellipse
ratio following pupil dilatation was 1-14 (0-82).
An ellipse ratio of 1-0 would describe a circle.

Change from an elliptical shape to a more
circular shape might be expected to increase
area, as in Figure 2. However there was no
significant correlation between the change in
iridotomy area on pupil dilatation and the ellipse
ratio of the iridotomy prior to pupil dilatation,
the ellipse ratio of the iridotomy after pupil
dilatation, or the change in ellipse ratio on pupil
dilatation.

The mean distance of the nearest point of the
iridotomy to the limbus prior to dilating the
pupil was 1-08 (0-43) mm. The mean distance of
the nearest point of the iridotomy to the limbus
after dilating the pupil was 0-60 (0-43) mm.
There was no significant correlation between the
change in iridotomy area on pupil dilatation and
the distance of the nearest point of the iridotomy

" to the limbus before or after dilating the pupil.

Discussion

Several factors may contribute to the reduction
in area of an iridotomy of theoretically ‘safe’ area
below that needed to prevent acute angle closure
glaucoma. Most cases of acute angle closure
glaucoma following Nd:YAG laser iridotomy
have occurred ‘within 1 month of treatment.
Naveh has observed rapid diminution of
Nd:YAG laser iridotomy area within 1 hour of
treatment in six eyes.'”” In each case a return to
the original area occurred within 2 weeks.
Localised iris oedema around the treatment site
may have been responsible.

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

Fleck, Fairley, Wright

Re-closure of Nd-YAG laser iridotomies
owing to iris pigment epithelium proliferation is
unusual, and tends to occur 1-4 months follow-
ing treatment.’* ' Re-closure resulted in acute

. angle closure glaucoma in two eyes reported by

Wishart," and one eye reported by Gray.’

Provocation tests have not been helpful in
identifying eyes at risk, as eyes which developed
acute angle closure glaucoma following
Nd:YAG laser iridotomy did so before a
provocation test had been performed.’"

Our findings indicate that iridotomies may
become reduced to less than 20% of their initial
area following pupil dilatation. Changes in irido-
tomy area following pupil dilatation are
unpredictable, and the only factor we could
identify which correlated with iridotomy area
following dilatation was iridotomy area prior to
dilatation. It would appear that the only effective
method to preventing unacceptably small irido-
tomy area following pupil dilatation is to create a
sufficiently large iridotomy at the time of initial
laser surgery. We have previously postulated
that an iridotomy should be at least 200 pm in
diameter (0-031 mm area if circular) in order
reliably to prevent the development of angle
closure glaucoma,’ and we continue to suggest
that this figure is used as a guideline for
treatment.

This ‘study was supported by a grant from the WH Ross
Foundation.
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