The Diagnostic Imperative for Optimized Long-Term Management


Introduction

Glaucoma is a common ophthalmological pathology. However, unilateral intraocular hypertension (IOH) is a much rarer situation, which differs from primary open-angle glaucoma (POAG), typically characterized by symmetrical intraocular pressure (IOP) between the two eyes1.
This pressure asymmetry is a major diagnostic clue, as it can reveal rare forms of glaucoma or secondary glaucomas, which are often resistant to medical treatment. A precise identification of the cause is essential to adapt patient management, optimize IOP control, and prevent disease progression.



Case presentation with illustrations and figures

A 60-year-old female patient was referred to our center for unilateral intraocular hypertension (IOH) of the right eye, which was resistant to a maximum topical regimen (brinzolamide-brimonidine, followed by bimatoprost). Her ophthalmic history was limited to uncomplicated bilateral cataract surgery performed one year prior.

Upon examination, the right eye presented with marked conjunctival hyperemia, a Tyndall grade 2+, and an intraocular pressure (IOP) of 30 mmHg. The contralateral eye was strictly normal.
Due to a suspected major intolerance to the eye drops, a therapeutic wash-out was initiated. One week later, the inflammation had resolved, confirming the diagnosis of iatrogenic uveitis. However, the IOP remained at 30 mmHg. Additionally, a noticeable dilation of the episcleral vessels was present compared to the contralateral side (Fig. 1). The optic nerve examination showed no signs of glaucomatous neuropathy (Fig. 2).

Given this persistent unilateral IOH, a systematic diagnostic workup was initiated. The most common etiologies were successively eliminated:
· Steroid-induced glaucoma: Patient history ruled out any corticosteroid use.
· Inflammatory glaucoma: The complete resolution of inflammation after discontinuing the eye drops, along with normal anterior chamber paracentesis (PCR for HSV/VZV and IL-10 levels), made this hypothesis unlikely.
· Neovascular glaucoma: The absence of iris rubeosis and a normal fundus examination allowed us to exclude this.
· Angle-closure glaucoma (primary or secondary) or post-traumatic glaucoma: Gonioscopy revealed an open angle without recession (Fig. 3).
· UGH syndrome: Anterior segment OCT confirmed the proper positioning of the intraocular lens (Fig. 4). The lack of any other surgical history also ruled out postoperative glaucoma.
· Episcleral venous hyperpressure: Despite the dilated episcleral vessels, an angio-MRI showed no anomalies.
The remaining hypotheses were ICE syndrome or pseudoexfoliation syndrome (PEX). No obvious clinical signs were found on slit-lamp examination, apart from a potential Sampaolesi's line in the inferior quadrant (Fig. 3).
The definitive diagnosis was ultimately established through a detailed corneal examination. Specular microscopy (Fig. 5) showed a decrease in cell density, preserved nuclear-to-cytoplasmic ratio, and the presence of hyperreflective central nuclei indicating high metabolic activity, along with marked pleomorphism and polymegathism of the endothelial cells. In vivo confocal microscopy (Fig. 6) revealed disseminated hyperreflective spots on the posterior surface of the corneal endothelium.
This corneal endothelium appearance was suggestive of PEX.


Management and Evolution
Given the persistent IOH and severe intolerance to eye drops, a filtering surgery—specifically, a non-perforating deep sclerectomy—was performed without complications.
The IOP was maintained at a controlled level (12–13 mmHg) through sequential adjustments, including a laser goniopuncture (3 months) and a late bleb needling with 5-FU (2 years).
Regarding the left eye, a borderline and fluctuating IOP led to the progressive initiation of a topical hypotensive treatment: first with latanoprost, then with a preservative-free latanoprost-timolol combination.
At the most recent check-up, four years after the initial diagnosis, the patient had stable IOP in both eyes. Event-based and trend analyses of visual field demonstrate excellent long-term disease control in this relatively young patient (Fig. 7).



Discussion

Diagnostic Approach for Unilateral IOH
The etiological investigation of unilateral intraocular hypertension (IOH) requires a structured approach to track clues and proceed by elimination if necessary. Therefore, in addition to great tenacity, a broad knowledge of glaucoma is essential.
A particularly careful and comparative examination can reveal even very subtle signs.
This investigation can be structured in three successive steps:
1. Patient History and External Examination: Start with a meticulous anamnesis (trauma, surgery, steroid use) and a comparative external examination (proptosis, conjunctival status) to assess overall health.
2. Thorough Clinical Examination: This involves a high-magnification slit-lamp examination, gonioscopy, and examination before and after pupil dilation. In many cases, these clinical findings alone are sufficient to establish a diagnosis.
3. Complementary Examinations: When the clinical picture is not conclusive, additional tests may be necessary. These include cerebral-orbital angio-MRI to search for an episcleral venous pressure cause, specular microscopy for endothelial assessment, and in vivo confocal microscopy (IVCM) for high-magnification imaging of corneal layers.
This methodical approach can lead to the diagnosis of rare conditions but also helps identify the subtle signs of a common pathology, as was the case with our patient. Indeed, PEX is the most frequent cause of secondary glaucoma in Europe.


Pseudoexfoliation Syndrome (PEX)
PEX is characterized by severe and highly asymmetrical intraocular hypertension.
The exfoliative material can lead to corneal endotheliopathy due to the progressive accumulation of deposits on the posterior surface of the cornea. These deposits may appear as fine, scattered pigments on the corneal endothelium and can sometimes cause endothelial decompensation. Confocal microscopy reveals these deposits as hyperreflective white dots on the posterior surface of the endothelium2–5.

Filtering Surgery: An Option for Isolated IOH
Filtering surgery is rarely proposed for isolated IOH. However, it was essential in our patient's case due to several factors:
· The persistent IOH with an IOP approaching 30 mmHg. This level of IOH would likely render SLT laser treatment insufficient.
· The inflammatory context, which limited therapeutic options. Indeed, it is highly probable that the blood-aqueous barrier breakdown breakdown in pseudoexfoliation syndrome6–8 accounted for the poor tolerability of the eye drops, which manifested as initial uveitis.
· The patient’s relatively young age.
· Finally, the knowledge of the etiology (PEX) reinforced the surgical indication. The IOH associated with pseudoexfoliation syndrome is not a reversible condition; the natural history of the disease inexorably progresses towards worsening. Moreover, for a given IOH, the rate of conversion to glaucoma is twice as high in patients with pseudoexfoliation than in patients with isolated IOH9, likely due to changes in the lamina cribrosa and vascular network.


Conclusion

This clinical case highlights the importance of an exhaustive diagnostic approach in glaucoma management, even if it can be time-consuming and require additional tests. A precise diagnosis of the specific type of glaucoma not only allows for tailored treatment but also helps anticipate the disease's evolution by providing a better understanding of its natural history.
In our case, recognizing pseudoexfoliation syndrome justified an early surgical intervention. Knowing this pathology's tendency to be severe, to become bilateral over time, and to progress more rapidly, we were able to institute preventive treatment in the contralateral eye. These measures have allowed us to achieve excellent IOP control and, to date, prevent evolution of glaucomatous neuropathy after 4 years of follow-up.
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