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extremely subluxated lens and an incom-
plete mydriasis, leading to a relatively
small and excentric capsulorhexis.
Additionally, damage to the capsular bag
may occur when iris hooks are used to
stabilise the capsular bag position or
during suturing of the tension ring or
other surgical manoeuvres.* > Any tearing
or notching of the anterior continuous
curvilinear capsulorhexis or defect in the
capsular bag should be primarily consid-
ered as a contraindication for the rela-
tively rigid capsular tension ring made of
polymethyl methacrylate, because rup-
ture of the whole capsular bag can be
induced during or after implantation of
the tension ring owing to the strong
mechanical forces acting on the capsular
bag. Especially in young children with
Marfan’s syndrome, who were not the
focus of Bahar ef al’s study, there is the
added problem that the Cionni ring, with
its fixed size and rigidity, may not fit a
malformed or even colobomatous infan-
tile lens, thus increasing the risk of
accidental rupture of the capsular bag
during surgical manoeuvres. A valuable
surgical alternative in these cases could
be the use of differently sized capsular
tension ring segments with fixation eye-
lets, as proposed by Hasanee and co-
workers.® This approach simplifies
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implantation while minimising mechan-
ical stresses on the capsular bag and the
loosened zonulae. Regardless of the
devices used, the correct placement and
suturing of the fixation eyelets requires
an intact and sufficiently large anterior
capsulorhexis, a very experienced surgeon
and sufficient patience for a relatively
time-consuming procedure compared
with conventional IOL implantation. It
should also be noted that little is known
about possible long-term problems with
the non-resorbable suture securing the
Cionni ring—or, for that matter, with
sclerally sutured IOLs—in young patients.
Theoretically, the lifetime of these sutures
should be long enough, but Cionni and
co-workers have reported an incidence of
nearly 10% for broken sutures after a
median follow-up of 18 months, leading to
their recommendation that sutures stron-
ger than Prolene 10-0 be used.” In practice,
even Prolene sutures well buried in the
sclera can become visible after years and
can even cause conjunctival erosion and
possible suture-induced infection.

With so many questions remaining
unanswered, we have to acknowledge that
many options—even visual rehabilitation
with contact lenses or glasses rather than
IOL’—can produce satisfactory long-term
results after lentectomy in hereditary lens

Anterior segment imaging for glaucoma:

OCT or UBM?

Hiroshi Ishikawa

Ultrasound biomicroscopy and anterior segment optical coherence
tomography both have their own pros and cons in imaging

Itrasound biomicroscopy (UBM)
U had played the dominant role in

objective imaging of the anterior
chamber angle until anterior segment
optical coherence tomography (ASOCT)
was introduced in 2003. Although ASOCT
provides a higher axial resolution (18 pm
in commercial ASOCT device vs. 25 pm in
50 MHz UBM), this is not ASOCT’s major
advantage. The true advantage of ASOCT
is its non-contact scanning method that is
performed in the sitting position, whereas
UBM requires a plastic or silicone eyecup
to hold a coupling medium (methyl
cellulose or saline solution), which
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requires supine position scanning.
Therefore, when it comes to patients’
compliance and comfort in daily clinical
settings, ASOCT 1is a clear winner.
However, from the clinicians’ viewpoint,
the first and most important question is
whether ASOCT provides clinically useful
information like that which made UBM
famous and popular (eg, angle opening
distance, angle recess area, trabecular-iris
angle, etc).

Li et al's' study to investigate the
repeatability and reproducibility of ante-
rior chamber angle measurements using
ASOCT answers part of this question (see
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subluxation, and we would recommend
that decisions on surgical planning be
made on an individual basis.
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page 1490). Their study showed that
ASOCT could measure the anterior cham-
ber angle with a high intra- and inter-
session repeatability/reproducibility
(intraclass correlation coefficient 0.95—
0.98 for intra-session and 0.89-0.95 for
inter-session). In comparison with the
modest UBM angle-measurement repro-
ducibility,”” these results were impress-
ive.

However, Li et al chose only two angle
parameters for their study: the angle
opening distance and the trabecular-iris
angle introduced by Pavlin ef al.® Both
parameters are notorious for their depen-
dency upon variable iris surface undula-
tion. Ishikawa et a/ proposed angle recess
area or ARA to overcome these para-
meters’  shortcomings,” and later
Radhakrishnan ef a/ introduced a mod-
ified version, the trabecular-iris space
area (TISA), specifically for ASOCT
images.®* The basic idea behind these
parameters is to measure an area where
the aqueous contacts the trabecular
meshwork, which is less influenced by
variable iris surface curvature. Since
many reports dealing with quantitative
anterior chamber angle assessment using
either ASOCT or UBM used both angle
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opening distance and ARA/TISA,”** the
inclusion of ARA or TISA in the study
would have been more desirable. In fact,
Radhakrishnan et al reported the ASOCT
reproducibility of ARA and TISA as being
comparable with those using UBM.* They
used a prototype ASOCT unit, whereas Li
et al used a commercially available unit.

A unique aspect of Li ef al’s study is that
they assessed the measurement reprodu-
cibility under both light and dark condi-
tions. In glaucoma clinics, their good
reproducibility results assure us that
dark-room provocative imaging can be
performed without compromising the
measurement reproducibility. One limita-
tion is that they enrolled only healthy
subjects. It would be helpful to know the
reproducibility of eyes with a narrow
angle or angle closure.

Li et al also pointed out the general
limitation of both ASOCT and UBM,
which is the lack of easy-to-use but
reliable software to perform quantitative
measurements. Only simple caliper tools
are provided, so the development of
custom software is necessary for semiau-
tomation and improved operation preci-
sion.

Other factors have to be considered for
evaluating these technologies in terms of
clinical usefulness. What they are able to
visualise is the most fundamental ques-
tion. Both modalities provide the same
scanning speed (8 frames/s) and compar-
able field of view (sulcus to sulcus in one
scan). As Li et al pointed out in their
discussion, one of the major limitations of
the ASOCT is its inability to visualise
ciliary body or structures behind the iris.
Using UBM, many studies have reported
that plateau iris and iridociliary cysts are
more common than had previously been
thought.”'* However, due to the afore-
mentioned limitation, ASOCT is not cap-
able of visualising these conditions.

On the other hand, the non-contact
scanning of ASOCT provides us a near-
perfect tool for evaluating filtering blebs.
Although there are many studies regard-
ing filtering blebs using UBM, the proce-
dure has some risk of bleb wall damage

and infection, owing to the use of eye-
cups.””?" We can perform ASOCT imme-
diately after surgery because nothing
touches the eye for scanning. This advan-
tage is reflected in the recent increase in
the number of published studies about
filtering blebs observed with ASOCT.** »

To summarise the pros and cons, UBM
has clear advantages in visualising the
structures behind the iris, which is
important for ruling out plateau iris and
angle closure caused by iridociliary cysts.
ASOCT, on the other hand, is much easier
on patients, owing to its non-contact
scanning, and it is safe to scan eyes with
filtering blebs. Both are equally capable of
detecting angle closure under variable
lighting conditions. In terms of measure-
ment reproducibility, ASOCT may have a
slight edge over UBM, but further inves-
tigations of the various anterior segment
measurement parameters are required.

So, which imaging modality we should
have in our glaucoma clinics? The current
ideal solution is to have both so that they
complement each other.
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