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Abstract: When non-glaucomatous disease with disc cupping mimics normal-tension glaucoma (NTG), diagnosis is challenging. The 
typical optic disc features of glaucomatous disease are often subjective, and often overlap with disc changes in compressive 
intracranial lesions. Ancillary diagnostic testing such as retinal nerve fiber layer (RNFL) analysis and visual field testing can elevate 
the index of suspicion of an underlying non-glaucomatous process. We present a case of a nonfunctional macroadenoma coexisting 
with NTG, although it is unclear if the concurrent brain lesion aggravated or caused it. This case highlights the diagnostic challenge of 
recognizing optic cupping and non-matching abnormalities in the visual field from a coexisting intracranial lesion, even in the absence 
of other neurological signs. 
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Introduction
Normal-tension glaucoma (NTG) is characterized by optic nerve head cupping, retinal ganglion cell (RGC) loss, and 
visual field defects, whereas intraocular pressure (IOP) is within the normal range. Diagnosis is challenging when normal 
pressure non-glaucomatous disorders with disc cupping mimic NTG. Optic nerve cupping is an important diagnostic 
feature of glaucoma; however, it is not pathognomonic and may occur in non-glaucomatous diseases. The typical 
characteristics of glaucomatous changes include deepening of the optic cup, appearance of the optic nerve head, 
neuroretinal rim notching, disc hemorrhage, parapapillary atrophy, and symmetric retinal nerve fiber layer loss.1,2 

Cupping with out-of-proportional neuroretinal rim pallor is more common in non-glaucomatous eyes. However, all of 
these funduscopic signs are subjective, and similar clinical cupping observations have been found in glaucoma and 
compressive intracranial lesions.

Patients with intracranial tumors have been reported to have normal IOP but glaucomatous-like optic discs.3–6 Studies 
show that the neuroradiological presence of a mass lesion in patients diagnosed with glaucoma varies from 0 to 14.2%.2,7 

While part of the possible work-up, routine neuroimaging is not recommended for patients with presumed NTG, because 
of the low yield of intracranial pathological detection.2,8 Instead of imaging studies, the pattern of the visual field defect 
can be a diagnostic clue to identify the intracranial etiology if optic disc neuroretinal rim pallor is absent in 
examinations.6 Studies show that visual field defects related to vertical alignment are significantly associated with 
compressive intracranial pathology.2,6 This is an important clinical finding in isolated or coexisting intracranial masses 
and glaucoma, where the diagnosis of brain lesions may be overlooked. Therefore, a detailed record of visual field pattern 
changes is crucial. Herein, we present the identification of an associated brain mass in a NTG patient with significant 
optic disc cupping. Institutional approval was waived as our single case report involves retrospective medical record 
review of one patient and the only interaction with the patient has been for purposes of treating the patient and does not 
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meet the Common Rule definition of research (45 CFR 164.501). Although institutional approval was not required to 
publish the case details, we obtained written informed consent from the patient for the publication of his case and any 
accompanying images.

Case Report
A healthy 65-year-old man presented with occasional blurred vision for one week. At the initial presentation, his best- 
corrected visual acuity was 20/25 bilaterally, and intraocular pressure was 16 mmHg in both eyes. Motility revealed 
a slight limitation of abduction in the left eye. Pupils were round and reactive without a relative afferent pupillary defect. 
Slit-lamp examination revealed mild bilateral nuclear cataracts. Fundus examination revealed clear media, normal color, 
and asymmetric optic nerve head cupping of 0.55 horizontally in the right eye and 0.85 horizontally in the left eye 
(Figure 1A). An initial diagnosis of “normal tension glaucoma” was made, and he was not treated with any topical 
glaucomic medications at the initial presentation. Optical coherence tomography (OCT) of the retinal nerve fiber layer 
(RNFL) showed bilateral superior and inferior thinning, which is consistent with glaucomatous changes; however, the 
left eye also showed temporal thinning (Figure 1B). Automated perimetry revealed bilateral nasal steps associated with 
temporal defects with respect to the vertical meridian (Figure 1C and D), raising the suspicion of an intracranial lesion 
other than glaucomatous change. Magnetic resonance imaging (MRI) of the brain (Figure 2) confirmed a 3.1×2.3 
x 2.8 cm mass arising from the pituitary fossa, consistent with a macroadenoma, with mass effect on the optic chiasm, 
protrusion into the left cavernous sinus, and lateral displacement of the left internal carotid artery. The brain tumor was 
removed uneventfully after evaluation by a neurosurgeon (R.J.K.). Postoperative best-corrected visual acuity was 20/25 
bilaterally, and visual field testing demonstrated resolution of bitemporal defects. Follow-up evaluation at 12 months 
revealed an intraocular pressure of 12 mmHg bilaterally under Lumigan (bimatoprost ophthalmic solution 0.01%, 
Allergan, AbbVie, USA) treatment for NTG, and cupping remained 0.55 in the right eye and 0.85 in the left eye, 
respectively.

Discussion
We present a case of a nonfunctional macroadenoma coexisting with glaucoma that highlights the importance of 
identifying nonglaucomatous visual field defects in the presence of concurrent glaucomatous changes. To avoid 
mismanagement of glaucoma, in particular NTG, we emphasize the importance of considering more than merely the 
morphology of the optic disc. It is not uncommon to interpret intracranial optic lesions as glaucomatous changes based on 
fundus examinations and, therefore, miss the diagnosis.9 Patients may have signs that raise suspicion about the 
presumptive diagnosis of NTG.

Clinically differentiating glaucomatous and non-glaucomatous etiologies can be challenging, especially in NTG, like 
in our patient, who presented with cupping and normal IOP without pallor.2,8 Although pallor of the neuroretinal rim is 
a hallmark non-glaucomatous finding,10 a recent study suggests that the absence of pallor can be due to the difficulty in 
evaluating patients with little neuroretinal rim left in glaucoma.8 This may explain why we did not appreciate the rim 
pallor in our patient. In addition, our patient did not present with clinical manifestations such as reduction in central 
visual acuity, rapid afferent pupillary defect (RAPD), or optic disc edema that have been more easily associated with 
intracranial lesions.

In addition to studying the appearance of the optic disc and other clinical clues, ancillary diagnostic tests such 
as RNFL and visual field testing can help increase the index of suspicion for non-glaucomatous disease. 
A detailed assessment of the optic nerve in relation to visual field defects is critical, as glaucomatous cupping 
is correlated with visual field deficits. Therefore, non-glaucomatous lesions should be suspected in patients with 
cupping non-matching visual field defects. Importantly, it is critical to distinguish patients with visual field defects 
with respect to the vertical meridian from those with typical glaucomatous defects with respect to the horizontal 
midline. Although unilateral NTG is possible, unilateral or asymmetric cupping may favor a non-glaucomatous 
cause, such as in our patient. One published report showed that the laminal cribrosa in NTG undergoes significant 
remodeling, promoting damage to axons that precedes IOP-induced retinal nerve fiber layer loss.11 This suggests 
that pathologic changes in NTG are more generalized and less likely to be asymmetric or caused by local factors. 
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Figure 1 Asymmetric optic nerve head cupping of 0.55 horizontally in the right eye (left panel) and 0.85 horizontally in the left eye (right panel) (A). Optical coherence 
tomography of the retinal nerve fiber layer showed atrophy of the left optic nerve not only in the superior and inferior but also in the temporal portion (B). Pre-operative 
automated perimetry showed a bitemporal visual field defect respect to vertical meridian associated with nasal steps in the left eye (C) and right eye (D).
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Additional examinations, such as MRI, can be employed to confirm and localize the underlying cause. 
Intriguingly, it is unclear whether the coexisting brain macroadenoma, in our case, aggravated or caused NTG. 
NTG development in our patient may be caused by optic nerve susceptibility to intraocular pressure and/or 
macroadenoma-induced compression. Regardless of whether the mechanism of NTG in our patient is incidental or 
casually related, this case highlights the importance of carefully analyzing the visual field deficiency induced by 
brain lesions that simulate glaucoma cupping, which also coexists with glaucoma, for better time management and 
surgical planning.
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Figure 2 MRI sagittal (A) and coronal (B) T1 showed heterogeneous enhancing mass arising from pituitary fossa consistent with macroadenoma.
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