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This case highlights the importance of a detailed patient medical 
history and neuroimaging for proper diagnosis and management of 
visually-significant pituitary disease and reminds us that 
chiasmopathies may present atypically based on the patient’s 
anatomy. We will review pituitary anatomy in regards to the visual 
pathway and discuss the proper ophthalmic surveillance for patients 
with current and past pituitary lesions.

1. Tieger MG, Hedges III TR, Ho J, Erlich-Malona NK, Vuong LN, Athappilly GK, Mendoza-Santiesteban CE. Ganglion cell complex loss in
chiasmal compression by brain tumors. Journal of neuro-ophthalmology: the official journal of the North American Neuro-Ophthalmology
Society. 2017 Mar;37(1):7.

2. Vuong LN, Hedges TR. Ganglion cell layer complex measurements in compressive optic neuropathy. Current opinion in
ophthalmology. 2017 Nov 1;28(6):573-8.

3. Vie AL, Raverot G. Modern neuro-ophthalmological evaluation of patients with pituitary disorders. Best Practice & Research
Clinical Endocrinology & Metabolism. 2019 Apr 1;33(2):101279.

4. Kerrison JB, Lynn MJ, Baer CA, Newman SA, Biousse V, Newman NJ. Stages of improvement in visual fields after pituitary
tumor resection. American journal of ophthalmology. 2000 Dec 1;130(6):813-20.

5. Asa SL. Tumors of the pituitary gland. Amer Registry of Pathology; 1998.
6. Doyle AJ. Optic chiasm position on MR images. American journal of neuroradiology. 1990 May 1;11(3):553-5.
7. Carrim ZI, Reeks GA, Chohan AW, Dunn LT, Hadley DM. Predicting impairment of central vision from dimensions of the optic

chiasm in patients with pituitary adenoma. Acta neurochirurgica. 2007 Mar;149(3):255-60.
8. McCormack EP, Cappuzzo JM, Litvack Z, Almira-Suarez MI, Sherman JS. Suprasellar Epidermoid Cyst Originating from the Infundibulum:

Case Report and Literature Review. Cureus. 2018;10(8):e3226. Published 2018 Aug 29. doi:10.7759/cureus.3226

• Patient Information – 63 year old African American female with 
history of DM2, HTN, HLD, asthma, COPD, pulmonary nodules, 
and s/p R frontal craniotomy for suprasellar epidermoid 
cholesteatoma x 2008 c/b diabetes insipidus presented for acutely 
blurred vision.  Her ocular history included macular scar OS 
secondary to toxoplasmosis x 1980 with resultant VA 20/40, 
untreated ocular HTN without glaucoma, dry eye, and mild age-
related cataracts. 

• Exam History – She presented for multiple visits over the past 
year with complaints of blurry vision without clear cause. Possible 
contributing diagnoses included ocular surface disease and media 
changes.

• She was seen two weeks prior to our exam for acute blurry vision 
x2 weeks. She had reduced central visual acuity (Table 1), reduced 
color vision, and a new L homonymous hemianopsia (Figure 2a). 
She had an intact cranial nerve exam and no ophthalmic structural 
correlate for her reduced vision was found. She was diagnosed 
with a subacute stroke. On-call neurology service was paged who 
recommended outpatient stroke workup in 1-2 weeks. The 
following week she was seen by another doctor and complained 
about vision loss. This doctor ordered STAT imaging through the 
ER, which revealed a large pituitary mass (Figure 1).

• Pre-operative exam – Our clinic was consulted by neurosurgery 
to assess her vision and establish pre-surgical baseline. She 
described waking up one morning to ”cloudy vision” x 3-4 weeks 
without improvement. She continued to have progressive central 
(Table 1)  and peripheral vision loss (Figure 2) to the level of legal 
blindness. Her cranial nerve exam was otherwise unremarkable. 
Her slit lamp exam was remarkable for mild nuclear sclerosis not 
consistent with her reduced visual acuity. Her macular scar OS was 
stable in appearance to previous fundus photos, and there was no 
evidence of optic atrophy or papilledema (Figure 6).  Her RNFL 
thickness by OCT imaging  appeared stable to baseline scans, 
consistent with lack of optic atrophy. 

• Neurosurgery Intervention – Due to progressively declining 
visual acuity she underwent expedited mass resection via right 
craniotomy that involved removal of the superior orbital rim. 
Pathology came back as an epidermoid cyst. 

• Optometry 1-week post-op – She presented with a left head tilt 
complaining of new oblique diplopia. She had a large left esotropia 
and right hypertropia in primary gaze. EOM showed 50% Ab-
duction deficit in the right eye, right eye elevation on left gaze and 
right inferior oblique over action. Maddox rod testing mapped to R 
cranial nerve 6 and R cranial nerve 4 deficits. A post-operative 
MRI was ordered to rule out abnormalities within the cavernous 
sinus which ultimately came back clean. Notably, the MRI showed 
disruption to the superior and lateral aspects of the orbit (Figure 3) 
and the post-operative diplopia was though to be a traumatic intra-
orbital R CN4 and CN6 damage vs. traumatic abducens and 
superior oblique myopathy.  Eye patch was dispensed for diplopia 
avoidance.

• Optometry 1-month post-op – Noting significant difficulty with 
ADLs including cooking, ambulating in her home, navigating 
public transportation. Her VA had mildly decreased (Table 1) with 
much improved visual fields (Figure 2). There was still no 
funduscopic or OCT evidence of optic atrophy by RNFL scan 
(Figure5-6), however she had diffuse macular ganglion cell loss 
nearly-stable to her pre-operative exam (Figure 4). This was felt to 
represent compressive neuropathy and was consistent with her 
reduced visual acuity and persistent visual field defects. EOM’s 
showed slightly improved ab-duction with 30-40% deficit. 
Maddox rod measurement showed slightly smaller eso deviation 
and R hyper.

• Three months post-op – She was established in low vision clinic 
and was given aids for ADLs. Visual acuity (Table 1) and visual 
fields (Figure 2) had stabilized. EOM’s had mild (15%) R ab-
duction deficit, R inferior oblique overaction. Her maddox rod 
showed both improved eso and R hyper deviations, and she no 
longer complained of diplopia in her ADLs. OCT imaging was not 
repeated at this visit.

Relationship between Pituitary Gland and Optic Chiasm
• The optic chiasm lies directly above the pituitary gland, which sits 

in a dural sac within the sella turcica. Variation in this positioning 
is seen in 20-25% of individuals.
• 10% Pre-fixed chiasm – chiasm located anterior to the 

tuberculum sellae (anterior border of sella turcica)3 

• 10-15% Post-fixed – chiasm located posteriorly to the dorsum 
sella (posterior aspect of the sella turcica)3

• In normal anatomy, a superiorly expanding lesion compresses the 
central inferior chiasm demonstrating a classic bitemporal visual 
field defect. As compression increases, visual field defects involve 
the inferior temporal, then inferior nasal, and lastly superior nasal 
field7,3. 

• Lesions compressing a post-fixed chiasm can affect Willebrand 
knee fibers causing severe central visual acuity ipsilateral and 
superior temporal defect in the contralateral eye. 

• Lesions compressing a pre-fixed chiasm can involve the optic tract 
producing homonymous hemianopsias, as in our case here3.

• Initial compression of the chiasm disrupts axoplasmic flow 
blocking the conduction of signals from the optic nerves and 
causing demyelination, which can be reversable. Long term and 
severe compression can cause irreversible axonal fiber 
degeneration and optic atrophy, giving rise to poor prognosis for 
visual recovery3. 

Epidermoid Tumors 
• Tumors of epidermoid epithelial structures that commonly arise 

above the diaphragm of the sella. Lesions can be solid or more 
commonly cystic5.

• Commonly found before age 40 in 75% of cases5

• Lesions frequently result in systemic complications such as 
diabetes insipidus, hypothalamic symptoms, and compression of 
neighboring structures (i.e. chiasm and pituitary gland)5.

• Subtotal resection occurs in 20-50% of patients and leads to higher 
rates of recurrence and post-op complications such as aseptic 
meningitis. Estimated recurrence rate is estimated to be 24%8.

Prognosis for Visual Recovery
• Recovery occurs in three stages4. Rapid recovery within minutes to 

one week occurs due to improved conduction, and this is when the 
most recovery is seen. Delayed recovery occurring weeks to 
months later results from remyelination. Late recovery from 
months to years, is not well studied, but there may be very small 
amounts of improvement over time4. 

• Factors influencing better visual outcome: young age, shorter sx
duration, pre-surgical VA 20/100 or better, absence of disk pallor4

• Ganglion cell layer – Typical ganglion cell complex (GCC) loss 
occurs in a binasal pattern, matching a bitemporal visual field 
defect. Thinning can be present even before retinal nerve fiber 
layer (RNFL) thinning in seen. This shows that GCC may reflect 
early or mild chiasmal compression. 
• Loss persists after decompression even though visual field 

improvement. When investigated further it was found that 
residual field defect can be seen with small visual field stimulus 
size2.

• Predictive factor for visual recovery following surgical 
decompression. The less GCC loss, the better the post operative 
visual field and visual acuity. 

• Retinal nerve fiber layer – RNFL thickness is not sensitive early on 
in disease process due to lack of axonal degeneration. The typical 
thinning pattern occurs in the nasal and temporal sectors. Thinning 
below 70-85 microns corresponds to compromised visual 
recovery2.

DATE Baseline
5/2019

12/2019 7/2020 11/9/2020
Walk in visit

11/20/20 12/2020
POW1

1/2021
POM1

3/2021
POM3

OD 20/25 20/50+2 20/40-2 20/100 20/400- 20/40-2 20/80-2 20/60+2

OS 20/40- 20/60+ 20/100- 20/100- 20/400+ 20/80+2 20/150 20/150

A. B. C. D.

Figure 1. Pre-operative MRI Images demonstrated 1.8 x 2.8 cm supra-sellar lesion with significant mass affect on the optic chiasm.  (A) Sagittal T1 
Flair demonstrated pre-fixed chiasm anatomy. The optic chiasm (green arrow) is shown draped over the epidermoid cyst (red arrow). (B) Axial T1 
Flair showing epidermoid cyst with mass effect on the posterior aspect of the optic chiasm (green arrow).  (C) Coronal T1 MRI depicting epidermoid 
cyst (red arrow) and optic chiasm (green arrow).

Figure 2. Pre-operative and post-operative HVF 24-2 testing. A) 
initial presentation of a left homonymous hemianopsia. B) Repeat 
field 2 weeks later after pituitary lesion was discovered on MRI 
showing progressive and absolute left field loss with additional 
right temporal field loss. C) Visual field at one-month post-op 
showing improved  visual field deficit which stabilized by post-op 
month 3 (D) without further improvement.

A. B.. C.

• This case highlights the importance of prompt neuroimaging when 
new visual field defects are found. Though visual field loss pattern 
is useful for lesion localization, assumptions about the field loss 
etiology in the absence of available neuroimaging should be 
avoided.

• The context in which visual field loss occurs (i.e. the patient’s past 
medical history and review of systems) is an important part of the 
diagnostic work up.

• Though optic atrophy is a classic marker for poor visual prognosis 
in pituitary disease, careful analysis of the ganglion cell layer by 
OCT is another useful objective parameter and may show loss even 
in the absence of optic atrophy.

Figure 5. Spectralis RNFL trend of the 
right and left eye starting at baseline (A), 
when the homonymous hemianopsia was 
found (B), and 1-month post-op (C) 
demonstrating a lack of optic atrophy. (Of 
note: the normative database for 
Spectralis does not include African 
American subjects).
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Figure 4. Trend 
of GCL of the 
right and left eye 
at baseline 2015 
(A), pre-op (B), 
and 1 month post-
op (C) Showing 
diffuse thinning of 
the ganglion cell 
layer. Although no 
optic atrophy has 
been seen, the 
thinning of GCL 
explains her 
residual visual 
acuity and visual 
field deficit. 

A. B.

Figure 3. Post-operative axial T2 MRI scans showing lateral wall disorganization 
at 1 week post-op (A) and improvement at 3 month post-op (B) secondary to 
surgical manipulation and cause of patients symptoms of diplopia.

Figure 6. Fundus 
photos taken one 
week pre-op showing 
no frank optic nerve 
head pallor. This 
appearance remained 
stable throughout her 
course. 
Toxoplasmosis scar 
OS is longstanding 
and contributes to at 
least 20.40 vision OS.

Table 1. Timeline and visual acuity


