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Case Report

A rare presentation of saccular aneurysm at junction of middle 
carotid artery and internal carotid artery mimicking the normal 
tension glaucoma
Dipika Govindbhai Mahakal1, Aavisha Vikash Shah1, Kamini M. Prajapati1 , Purvi Raj Bhagat1

1Department of Ophthalmology, M & J Western Regional Institute of Ophthalmology, Ahmedabad, Gujarat, India.

ABSTRACT
Acquired (pathologic) excavation of the optic cup is not always due to glaucoma. Ophthalmological signs of pathological disc cupping have been 
recognised in patients with normal intraocular pressures and with optic atrophy of various causes including ischaemic and compressive optic neuropathy, 
optic neuritis and trauma. Intracranial lesions have been reported to mimic the clinical presentation of glaucomatous optic disc changes and have also 
resulted in misdiagnosis. Optic atrophy caused by intracranial lesions shows pallor more than cupping. The macular nasal–temporal ratio compares 
the nasal and temporal thickness of the macular ganglion cell and inner plexiform layer and can be used to differentiate between compressive and non-
compressive lesions as depicted in this case. This case report also suggests the importance of different imaging modalities in diagnosing compressive 
lesions and differentiating them from similar conditions.
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INTRODUCTION
Intracranial lesions have been reported to mimic the clinical 
presentation of glaucomatous optic disc changes and have 
also resulted in misdiagnosis. Differentiation between 
glaucomatous and non-glaucomatous optic neuropathies 
is both clinically and economically relevant. The incorrect 
diagnosis of neuro-ophthalmological conditions can not only 
lead to unnecessary treatment with topical hypotensive drugs 
but also a deep psychological impact of a lifelong treatment 
to the patient and consequences of missing serious scenarios 
such as treatable intracranial tumours.[1] This case report aims 
to indicate the importance of imaging modalities to diagnose 
and differentiate between such mimicking conditions.

CASE  REPORT
A 51-year-old female patient initially presented in 2020 for 
a routine ophthalmological checkup in the outdoor patient 
department (OPD) of our tertiary care centre. In the right 
eye (RE), the vision was 6/9 with −0.5 D spherical and in 
the left eye (LE), the vision was 6/6 with −1.00 D cylindrical 
at 90°. She has been prescribed glasses for the same and 

a yearly follow-up was given. Then, the patient presented 
in our OPD in June 2022 with complaints of headache and 
ocular pain for 1  month for which the patient consulted at 
a nearby eye hospital, and then, the patient was referred to 
a tertiary eye care hospital for glaucoma assessment. On 
detailed evaluation, the patient complained of blurring of 
vision in the RE and frontal headache which was on and off, 
throbbing in nature and relieved by analgesic medications. 
The patient had no history of trauma, seizure, vomiting, or 
coloured halos. There is no history of COVID-19 infection, 
any ocular surgery, significant drug history or significant 
family history. The patient has had a known case of 
hypertension for 5  years and taking a tablet of amlodipine 
5 mg as per prescription. General physical examination was 
unremarkable. On examination, visual acuity in RE was 6/9 
and in LE 6/6 with glasses. On slit-lamp examination, RE 
showed developmental scattered lenticular opacities and LE 
anterior segment was within normal limits. Central corneal 
thickness was 520 µm and 526 µm in both eyes, respectively, 
using an ultrasonic pachymeter. Intraocular pressure taken 
by Goldmann Applanation tonometer was 12 mmHg in RE 
and 14 mmHg in LE. On gonioscopy, both eyes showed open 
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angles according to Schaffer’s grading. Fundus examination 
[Figure 1] shows 0.4 – 0.5 cup-to-disc ratio (CDR) in RE with 
shallow cupping and temporal pallor and 0.5 – 0.6 CDR in 
LE with shallow cupping and temporal pallor with no retinal 
nerve fibre layer (RNFL) defect was found. A diurnal variation 
test was done which was within normal range. Blood pressure 
was 126/84  mmHg in the supine position. RNFL optical 
coherence tomography [Figure 2a] showed temporal loss of 
ganglion cells and temporal thinning of RNFL in both eyes. 
The ganglion cell map [Figure 2b] was suggestive of RE 360° 
thinning and LE temporal thinning. Perimetry [Figures  3 
and 4] was done before neurological surgical intervention 
at 6-month intervals by Octopus 900 perimeter, using the 
G standard program, tendency oriented perimetry strategy 
showed vertically aligned central and paracentral scotoma in 
both the eyes. Perimetry [Figure 4] was done after a 6-month 

interval of the first visual field report suggestive of worsening 
of the visual field. On the neurological visual field [Figure 5], 
vertically aligned hemianopic relative defect in both eyes was 
found.

The patient was advised to do a 1.5 T magnetic resonance 
imaging (MRI) of the brain with orbit and angiography. 
On MRI [Figure  6], a 16 × 16 × 16  mm saccular aneurysm 
involving the junction of the terminal segment of the right 
internal carotid artery (ICA) and right middle carotid artery 
with an abutment, compression, displacement of the right 
optic nerve and optic chiasma and infundibulum was found. 
The patient was referred to a neurosurgeon. A  flow diverter 
stent endovascular reconstruction procedure with partial coil 
embolisation for the right ICA superior hypophyseal wide 
neck aneurysm under general anaesthesia was done by the 
neurosurgeon, and then, the patient was relieved from the 
headache and periocular pain. In the post-operative period, she 
was prescribed antihypertensive, antiplatelets and blood thinner 
oral medication. At present, she is using tablet amlodipine 5 mg 
once a day and tablet aspirin 75 mg once a day.

DISCUSSION
This case report supports the view of intracranial compressive 
lesions that must be considered in the workup of patients with 
complaints of headache, giddiness, blurring of vision, and/or 
periocular pain. The most common lesions to consider include 
aneurysms, gliomas, meningiomas, craniopharyngiomas, 
pituitary tumour cysts, and chordomas affecting pre-chiasmal 
and/or chiasmal visual pathways. These lesions may increase 

Figure 1: Fundus photographs showing 0.4 – 0.5 cup-to-disc ratio 
(CDR) with temporal pallor in the right eye and 0.5 – 0.6 CDR with 
temporal pallor in the left eye.

Figure  2: (a) Retinal nerve fibre layer (RNFL) optical coherence tomography showing temporal 
neuroretinal rim thinning and RNFL thinning in both eyes. (b) Ganglion cell map showing 360° 
thinning in the right eye and nasal thinning in the left eye.
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translaminar cribrosa pressure difference due to increase in 
intracranial tension which leads to bowing of lamina cribrosa 
and ultimately ischaemic optic disc changes. Normal tension 
glaucoma having normal intraocular pressure shows optic 
disc cupping due to similar pathogenesis, and the diagnosis 
of which should be confirmed with the help of further 
investigations. Optic atrophy caused by intracranial lesions 
does not resemble glaucoma as pallor is more than the 
cupping. Thorough evaluation and accurate interpretation of 
visual field reports are very important to correctly diagnose 
the disease.[2-4] Visual field pattern in neurological lesions 
respects the vertical meridian and the rate of visual field 
loss seems too rapid for a patient with glaucoma. However, 
in glaucoma, visual field loss is asymmetrical, respects the 
horizontal meridian, and corresponds to the location of 
cupping or thinning of the neuroretinal rim.[3] Macular 

nasal–temporal ratio (mNTR) compares nasal and temporal 
thickness of macular ganglion call and inner plexiform layer. 
Eyes with compressive lesions have significantly lower mNTR 
(indicating more nasal hemi macular atrophy) than eyes with 
glaucoma who had higher mNTR (more temporal atrophy)
[5] as in our case. This case also suggests the important role 
of imaging modalities in diagnosing compressive lesions 
and differentiating it from similar conditions. When there 
exists a vast majority of neurological imaging modalities, 
MRI has a distinct advantage owing to its greater soft tissue 
differentiating capabilities; however, computed tomography 
scans are very useful in detecting subtle bony erosions, 
fractures, and deformities. It is essential to know that MRI 
angiography is the only technique to diagnose conditions such 
as aneurysm and other vascular pathologies as in this patient.

Figure 3: 1st Perimetry report of this patient showing vertically aligned field defect in both eyes.

Figure 4: 2nd Perimetry report of this patient was done after a 6-month interval of the 1st visual field 
report and before surgical intervention for ‘aneurysm’ at the junction of internal carotid artery and 
middle carotid artery, showing a vertically aligned field defect in both eyes.
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CONCLUSION
We must take an interdisciplinary approach and take help 
of other diagnostic imaging modalities for confirmation of 
diagnosis and accurate management.
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Figure  5: Neurological visual field report of this patient showing 
vertically aligned hemianopic relative defects in both eyes.
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Figure  6: Magnetic resonance imaging brain with angiography 
showing the saccular aneurysm (blue arrow) at the junction of 
middle carotid artery and internal carotid artery.
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