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| -INTRODUCTION

Glaucoma, often referred to as “the silent thief of sight’, typically progresses insidiously, with
patients remaining unaware of visual field loss due to its slow onset, asymmetry, and
neurological compensation mechanisms'. Current management paradigms rely on a stepwise
escalation of topical medications and laser treatment, reserving surgical intervention for later
stages or advanced cases?. However, this approach may fail to prevent severe visual
impairment in patients with rapidly advancing disease, particularly when profound structural
damage precedes detectable functional loss.

The present case of a young patient demonstrates how prompt glaucomatous progression can
occur despite topical therapy and preserved visual fields, underscoring the need to recognize
early structural change as a trigger for timely and decisive intervention to preserve long-term
visual function.

Il - CASE

Atwenty-year-old Caucasian female presented to the ophthalmology department in June 2000
for a glaucoma screening due to a strong familial predisposition. She had mild myopia, but no
other ocular antecedents. Her family history was notable for severe glaucoma resulting in
visual disability in her paternal grandmother, father, uncle, and cousin.

Figure 1. Clinical examinations at baseline (June 2000). A) Fundus picture of the optic disc of the right eye with
its corresponding B) scanning laser ophthalmoscopy and C) visual field examination; and D) fundus picture of the
optic disc of the left eye with its corresponding E) scanning laser ophthalmoscopy and F) visual field examination.



On examination, best-corrected visual acuity (BCVA) was 18/20 in both eyes and
biomicroscopy was unremarkable. The intraocular pressure (IOP) measured 15 mmHg in the
right eye (RE) and 14 mmHg in the left eye (LE), with a central corneal thickness of 545 um
and 551 um, respectively. Fundoscopy revealed a slight asymmetry in the cup-to-disc ratio
(CDR,; right 0.4, left 0.5; Figure 1.A and 1.D), attributed to a larger disc size in the left eye.
Scanning laser ophthalmoscopy and standard automated perimetry (SAP) examinations were
within normal limits (Figure 1B-C and 1E-F). The patient was scheduled for annual monitoring
without treatment. During the initial follow-up, IOP remained between 12 mmHg and 15 mmHg.

At the 5-year follow-up, BCVA and anterior segment findings were unchanged; however, IOP
had risen to 26/25 mmHg (RE/LE). Fundoscopic evaluation demonstrated a mild increase in
CDR asymmetry (right 0.4, left 0.55; Figure 2),
while visual fields remained normal. A target
pressure of 16 mmHg was established. Given
’ the elevated I0OPs, strong family history, and
emerging structural change, topical medical
therapy was initiated with a prostaglandin
analogue. As monotherapy was insufficient to
reach the target pressure, a beta-blocker was

Figure 2. Optic disc images of the left eye illustrating subsequently added. Under this dual topical
glaucomatous progression. A) Baseline image showing a

cup-to-disc ratio (CDR) of 0.5. B) Five-year follow-up 'e€gimen, IOP remained between 10 and 15
image demonstrating neuro-retinal rim thinning (blue mmHg in both eyes from 2005 to 2013, with

arrows) towards a CDR of 0.55. stable optic discs and visual fields.
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In 2015, despite ongoing dual topical therapy,
the IOP rose again to 28/26 mmHg (RE/LE).
Fundoscopic examination showed circum-
ferential neuroretinal rim thinning in both eyes
(Figure 3), indicating structural glaucomatous
progression. Notably, these changes occurred
while visual fields remained normal, and in the
absence of functional deterioration, no further
therapeutic escalation was undertaken.

Between 2015 and 2017, while residing
abroad, the patient experienced further
progression. At a follow-up visit at the end of
2017, IOPs were found to be in the high
twenties despite continued bitherapy. SAP
revealed a rapid decline in visual field

S i Figure 3. Neuroretinal rim thinning. A) Fundus
sensitivity in both eyes (Figure 4A and 4C, photographs of the optic disc of the right eye in 2013

and B) 2015. C) Fundus photographs of the optic disc

before  surgery), confirming  functional of the loft 6y in 2013 and D) 2015,

worsening  consistent  with  previously

documented structural changes. The right eye developed a nasal step (Figure 4A, red box),
whereas the left eye exhibited tunnel vision (Figure 4C, red box). Given the concomitant
structural and functional deterioration, glaucoma surgery was deemed necessary, and a bleb-
forming shunt without a plate was implanted.
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Figure 4. Mean deviation (MD) slope of the visual field. A) MD evolution of the right eye plotted over time and
B) post-surgery stabilisation of the MD,; C) MD evolution of the left eye plotted over time and D) post-surgery
Stabilisation.

At 6 months postoperatively, both eyes demonstrated diffuse, mildly elevated filtration blebs
with I0Ps of 16 mmHg without medication (Figure 5A-B). Two years after surgery, the right
eye maintained a diffuse, mildly elevated bleb with an IOP of 15 mmHg without medication
(Figure 5C). In contrast, the bleb of the left eye had become shallower, necessitating
reintroduction of topical therapy (Figure 5D). With two medications, IOP in the left eye
stabilized at 13 mmHg. During this two-year post-surgical follow-up period, visual fields
remained stable with no further signs of progression (Figure 4B and 4D).

Figure 5. Slit-lamp  photographs  of
postoperative filtering blebs. A and B) At 6
months postoperatively, both eyes
demonstrated diffuse, mildly elevated blebs (A
=right eye, B = left eye). At the 2-year follow-up,
C) the right eye maintained this configuration,
and D) the bleb in the left eye appeared
shallower.




lll - DISCUSSION

This case illustrates how a patient with initially preserved visual fields can experience rapid
progression to advanced glaucoma despite early detection and initiation of medical therapy. It
underscores the importance of achieving a robust and sustained IOP reduction during the
earliest phase of disease progression, to prevent structural as well as functional deterioration
that may compromise vision-related quality of life?=.

The clinical course in 2015 represents a phase of
structural-functional dissociation, in which optic nerve
damage preceded measurable visual field loss. This
transitional phase, where structural change precedes
functional loss, represents a critical window for
intervention; one that is often underrecognized in clinical
practice*®. Early detection of disease progression should
therefore be based on a comprehensive ophthalmic Birth Death
evaluation encompassing both structural and functional Figure 6. Conceptual illustration of the

parameters“. effect of timely intervention on the visual
function. A) Normal age-related decline.
Evidence suggests that earlier intervention is associated B) Natural course of a fast-progressing
: : UNT S . : glaucoma. C) Late intervention after a
with a hlgher. |I.ke|lh00d of malntelalnlng V|.suallfunct|on, period of fast progression. D) Early
thereby avoiding long-term visual disability and intervention can prevent visual disability.
associated comorbidities and health care costs*7#. In this Based on an image by Capriolo.
case, functional deterioration had become apparent by 2017, consistent with the previously
documented structural decline. Had a surgical intervention been considered before —
particularly in 2015, when significant optic nerve head changes were already evident — it is
plausible that further visual field damage could have been prevented (Figure 6, based on an

image by Capriolo?).

Late intervention

Severe functional impairment

Visual function

Several factors merit consideration in the broader context of this case. First, medication
adherence remains a key challenge in glaucoma management, particularly among
asymptomatic patients®"". Poor adherence is a well-established risk factor for glaucomatous
progression'?. In younger individuals, lifelong therapy poses additional challenges in
adherence and tolerance, making sustained pharmacologic control difficult to maintain over
decades™. Second, the introduction of minimally invasive bleb-forming surgeries has
improved the safety profile of glaucoma surgery, rendering earlier intervention more feasible'.
Thirdly, rapid visual field progression has been identified as a predictor for future visual field,
reinforcing the need for timely and decisive therapeutic action in rapid progressors™.

These considerations highlight the limitations of the classical, stepwise treatment paradigm,
which focuses on conservative therapy, modest IOP targets, and escalation only after

A B documented progression (Figure 7A)>'6. As a result of this
approach, irreversible damage may occur before
appropriate treatment is instituted'"'”. A more proactive
strategy — which has gained increasing popularity in recent
Figure 7. Glaucoma treatment Y€Ars — emphasizes prompt, sufficient, and sustained IOP

principles. A) Traditional stepwise reduction aimed at minimizing the risk of cumulative damage

gpproach. B) Recent more aggressive over time (Figure 7B)11,17,18_
interventional approach.




In light of these evolving concepts, a tailored, more aggressive, interventional approach that
balances efficacy, safety, and patient-specific factors may offer superior long-term
preservation of visual function and, consequently, vision-related quality of life'"17:18,

IV - CONCLUSION

This case underscores the importance of recognizing structural change — even in the absence
of visual field defects — as a critical signal for timely intervention to prevent irreversible
functional loss. It highlights that prompt, individualized, and proactive interventional treatment
can offer superior long-term visual preservation, allowing patients to preserve what matters
most: their vision.
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