CASE REPORT

Management of progressive pseudoexfoliative glaucoma
with low intraocular pressure
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ABSTRACT

A 58-year-old female patient diagnosed with pseudoexfoliative glaucoma (PEG) in the left eye had full vision in both eyes, and
intraocular pressure (IOP) was 12/15 mmHg with brimonidine-timolol fixed combination in the left eye. The mean retinal nerve fiber
thicknesses were 93/56 um. There was pseudoexfoliation in the left eye, the anterior chamber was shallow, its angle was Shaffer Grade
3. The mean deviation value in the left eye in the visual field was -26.59. Maximum medical treatment was initiated upon progression.
The patient’s IOP was 8/8 mmHg and progression was still continuing in the left eye on optical coherence tomography angiography
(OCTA). Surgery was planned for her left eye and gonioscopy-assisted transluminal trabeculotomy (GATT) was performed. In the
follow-ups, the left eye’s IOP was 10 mmHg without medication and there was no progression. After GATT, peripapillary capillary
density increased with OCTA and visual field enlargement was observed. Cataract surgery was performed in the first year after GATT.
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INTRODUCTION

Pseudoexfoliative glaucoma (PXG), is the most common
form of secondary glaucoma worldwide with a worse
prognosis than primary open-angle glaucoma (POAGQG)
due to its poor response to medical therapy and faster
progression.! The fact that is seen in the older age group,
coexistence of cataract and glaucoma can be encountered
more frequently.> In such circumstances, the surgical
procedure and priority must be carefully considered.
According to reports, pseudoexfoliation (PSX) on its
own, without the contributory effect of raised intraocular
pressure (IOP), is a risk factor for optic nerve head
damage.>* The most important factor in the decision
of glaucoma surgery is the presence of progression. For
this purpose, visual field analyze and optical coherence
tomography (OCT) should be evaluated together. The use
of optical coherence tomography angiography (OCTA) to
support structural tests has started to take its place in clinical
practice, especially in cases with floor effect in OCT.?> The

literature on its use in progression follow-up is limited.
Trabeculectomy is the most common filtering surgery for
medically uncontrolled IOP in glaucoma patients, however,
in low IOP conditions, it may carry the risk of hypotonia
and accordingly early cataract development. Minimally
invasive glaucoma surgeries (MIGS), are emerging as
an alternative to trabeculectomy. Gonioscopy-assisted
transluminal trabeculotomy (GATT) surgery with prolene
suture is the most cost-effective non-invasive glaucoma
surgery.®* However, due to possible postoperative IOP
peaks, care should be taken when applying it to eyes with
advanced glaucoma. Although IOP reduction was achieved
with medical treatment in our case, surgery was required
due to the progression detected by visual field analyze and
OCTA, and GATT surgery was performed. In our case
report, it is aimed to discuss the principles and results of
surgical selection in cases with low intraocular pressure.
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CASE PRESENTATION

A 58-year-old female patient was referred to our glaucoma
unit with the diagnosis of PXG in her left eye. There was
no family history of glaucoma and no systemic disease.
The patient had a best-corrected visual acuity of 20/ 20 in
the both eyes. IOPs were 12/15 mmHg with brimonidine-
timolol fixed combination (BTFC) for left eye. The mean
optic nerve fiber layer thickness was 93/56 um with OCT
(Figure 1). The left eye had pseudoexfoliation, a shallow
anterior chamber, and a Shaffer Grade 3 angle. There was
no pathology detected on the right eye. In visual field
analyze, the mean deviation of the left eye was -26.59
and the central visual field was relatively clear. Upon
detection of progression in the follow-up of the patient,
maximum medical treatment was started gradually for the
left eye. IOP was 8/8 mmHg with latanoprost in the right
eye, BTFC, latanoprost and brinzolamide in the left eye.
Despite the patient's low IOP values, upon detection of
progression on OCTA in the left eye (Figure 2), surgery
was planned and GATT was performed. During the follow-
ups, IOP of the left eye was 10 mmHg without medication
and an increase in capillary density was observed in OCTA
(Figure 3). Visual field examination revealed a decrease
in false negativity and an improvement (Figure 4). Our
patient underwent uncomplicated cataract surgery using

the phacoemulsification technique with acrylic intraocular
lens implantation, in the first year after GATT.

CONCLUSION

Pseudoexfoliation, is a risk factor for retinal nerve fiber
damage.* The association of PSX with neurodegenerative
diseases supports this damage.” In PXG, the continuation
of progression, despite adequate IOP reduction requires
that structural and functional tests be at the forefront
besides IOP measurement in the follow-ups of the cases.
In advanced glaucoma, visual field analyze becomes
gradually important in follow-ups because of the floor
effect with OCT.® OCTA, on the other hand, has recently
been studied in patients with glaucoma, as a non-invasive,
high-resolution, fluorescence-free angiography technique.’
It allows the examination of vessel density in different
layers of the retina, including the macula and optic nerve
head by laser light reflectance of the surface of moving red
blood cells.!® Diizova et al."' found that vascular density
values were lower in glaucoma patients compared to normal
individuals, and also there is a strong correlation between
structural and functional tests and vessel density values. In
the study, it was also shown that the vessel density in PXG
is lower than in POAG.!" While the literature data on the
use of OCTA for follow-ups of glaucoma progression is
limited, we believe that OCTA may be valuable in patients

Figure 1: The mean optic nerve fiber thickness values of both eyes on OCT
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Figure 2: OCTA image showing progressive decrease in peripapillary capillary density in the left eye
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Figure 3: Left eye OCTA images showing that peripapillary capillary density decreased
during progression and followed by an increase after GATT surgery
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Figure 4: Visual field analysis of the left eye that showed improvement after GATT surgery

with floor effect on OCT, based on the idea that nerve fiber
loss may lead to decreased blood supply surrounding the
nerves. In our case, both the floor effect on OCT scans and
high false negativity in the visual field analyzes necessitated
considering OCTA in the follow-ups, thus, despite the low
IOP, the decrease in vascular density could be detected and
surgical planning could be performed.

Trabeculectomy is the most commonly performed
glaucoma surgery however the emergence of cataract is
one among the potential long-term side effects following
this surgery.”? The presence of PSX, on the other hand,
is a significant risk factor for the acceleration of cataract
progression.'® There are some studies that suggest cataract
surgery has a detrimental impact on IOP control in
trabeculectomy eyes.'*!> In our case, it can be stated that
the risk of hypotony, shallow anterior chamber and cataract
development after filtration surgery is increased due to the
presence of low IOP and concomitant PSX. Therefore, we
preferred to perform GATT surgery, which is less invasive,
in our patient with a favorable angle. Although the IOP
after GATT were similar as before the surgery but without
treatment, as a hypothesis the PSX material clearance and
increased outflow during GATT stopped the progression
and an increase in capillary density was observed in OCTA.
On the other hand, GATT surgery may be considered
hesitant in advanced glaucoma because of nerve damage
caused by postoperative IOP peaks, but in our case, the
relatively large central island in the visual field facilitated
the selection of GATT. Contrary to this reservation about
performing GATT for advanced glaucoma, in a study this

surgery was presented as a safe and effective procedure
for the treatment of moderate to advanced open-angle
glaucoma.'®

Cataract surgery with phacoemulsification applied to our
patient in the first year of GATT and it did not adversely
affect the success of GATT. In the follow-ups, IOP
remained at 10 mmHg without any medication.

The visual field analyze is essential in the follow-ups
of advanced glaucoma, and OCTA examinations, if
available, is also valuable. In cases with PXG, progression
may continue even if the IOP drops, and any surgeries
performed in this patient group induce and accelerate
the formation of cataracts. Cataract surgery, on the other
hand, may adversely affect the success of penetrating
glaucoma surgeries. All these should be taken into account
when choosing surgical procedures. Our aim in presenting
this case is to emphasize that there may be progression
despite low IOP in eyes with PSX, and that OCTA are
guiding and facilitate the surgical decision due to the
floor effect in OCT in advanced glaucomas. Considering
that surgical success may decrease with the management
of possible complications of invasive glaucoma surgeries
such as hypotonia and cataract development, it would be
more rational to prioritize minimally invasive surgeries
in eyes that progress despite low IOP. In our case, the
postoperative slowdown of the progression despite the
same level of IOP but without medication showed the
positive effect of clearing the PSX material from the eye
with increased outflow, independent of IOP. A more likely
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positive effect is that IOP peak and diurnal control that

could not be achieved with medications was achieved with
GATT surgery.
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