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ABSTRACT

Background: We present the optical coherence tomography (OCT) findings in macular ganglion cell complex 
(GCC) and retinal nerve fiber layer (RNFL) in a case of a female patient with craniopharyngioma and preexisting 
glaucoma.
Case presentation: 80-year-old female patient with a history of successfully suprasellar resection of craniopha-
ryngioma performed eight years earlier and preexisting primary open-angle glaucoma treated with latanoprost 
indicated a one-month history of decreased vision in the left eye. The visual field showed a vertical hemifield defect 
in the right eye and an inferior arcuate defect in the left eye. A cerebral magnetic resonance image confirmed a new 
suprasellar tumor. The patient was successfully operated on one week after diagnosis. Visual acuity in her left eye 
improved substantially after surgery.
Results: Optical coherence tomography of macular and RNFL showed thinning in the patient’s right eye that 
corresponded with the vertical visual field defect. A “C” pattern that compromised the horizontal meridian diffe-
rentiated from glaucoma that respects the horizontal meridian. The visual field showed a vertical hemifield defect in 
the right eye and an inferior arcuate defect in the left eye.
Conclusions: Optical coherence tomography is a non-invasive imaging procedure. It helps identify compression of 
the anterior visual pathways, resulting in progressive thinning of RNFL and macular ganglion cell complex (GCC). 
It has a good correlation with visual fields. 
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Introduction
Chiasmal compression predominantly affects 

crossed nerve fibers associated with the nasal hemi-
retina, leaving uncrossed nerve fibers that originate 
in the temporal hemiretina relatively preserved [1]. 
Chiasmal compression is traditionally diagnosed by 
a characteristic temporal visual field (VF) defect 
along the vertical meridian. 

Optical coherence tomography (OCT) is a non-in-
vasive optical technique that allows in vivo cross-sec-
tional imaging of the optic nerve head and the retina 
[2]. The thickness of the retinal macular layers is ana-
lyzed through cross-sectional images (B-scans) [3].

The inner retinal layers are the retinal nerve fiber 
layer (RNFL), ganglion cell layer (GCL), and inner 
plexiform layer (IPL). The GCL encompasses the 
cell bodies of the ganglion cells of the retina. The 
axons of the retinal ganglion cells form the RNFL 
that travel out of the eye in the optic nerve, chiasm, 
and tract and finally synapse in the lateral genicu-
late body before conveying their information to 
the visual cortex. Compressive lesions in the optic 
nerve, chiasm, or tract will manifest as thinning of 
the RNFL and GCL [4].

Optical coherence tomography evaluations of 
the RNFL and GCL can be performed through 
peripapillary RNFL thickness and macular cube 

OCT images. They can help differentiate compres-
sive optic neuropathies from glaucoma and other 
optic nerve neuropathies [5].

We present the OCT macular and RNFL find-
ings in a case of a female patient with craniopharyn-
gioma and preexisting glaucoma.

Case report
We present a case of an 80-year-old female pa-

tient with a one-month history of decreased vision 
in her left eye. The patient had a history of suc-
cessfully suprasellar resection of craniopharyngioma 
eight years earlier, primary open-angle glaucoma 
treated with latanoprost. Visual field defect showed 
a vertical hemifield defect in her right eye and an 
inferior arcuate defect in her left eye. Cerebral mag-
netic resonance imaging confirmed the new appear-
ance of the suprasellar tumor. 

We diagnosed:
•	 in the right eye: best-corrected visual acuity 

(BCVA) — 20/30, mild cataract, open angles, 
intraocular pressure (IOP) — 14 mm Hg, 
cup/disc (C/D) ratio — 0.3;   

•	 in the left eye: BCVA — 20/70, mild cataract, 
open angles, IOP — 14 mm Hg, C/D ratio 
— 0.8, superior and inferior rim thinning.

Figure 1. Right eye; A.  Color optic nerve image; B. Red free image

Figure 2. Left eye; A. Color optic nerve image; B. Red free image
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Optical coherence tomography findings in the 
right eye showed a nasal thinning in thickness, me-
ridian, deviation, and enface map. RNFL and GCL 
probability maps showed a temporal defect that re-
sembled a temporal visual field defect. All these find-
ings were in the presence of a physiologic C/D ratio. 

These findings were typical of a compressive op-
tic neuropathy. 

Optical coherence tomography findings in the 
left eye showed superotemporal thinning in thick-
ness, meridian, deviation, and enface map.  

RNFL and GCL probability maps showed an in-
ferior arcuate defect resembling the inferior arcuate 
defect present in the visual field. All these findings 
were correlated with a C/D ratio of 0.8 with supe-
rior and inferior thinning. These findings were more 
compatible with glaucomatous optic neuropathy 
than compressive optic neuropathy.

The patient was successfully operated on one 
week after diagnosis. Visual acuity in her left eye 
improved substantially. 

This case has a unique presentation where the 
right eye shows a physiological C/D ratio in the 
presence of a vertical hemifield defect with a per-

fect OCT correlation, typical of compressive optic 
neuropathy. On the other hand, the left eye showed 
a typical superior thinning with a corresponding 
inferior arcuate visual field defect and a very good 
OCT correlation, typical of glaucomatous neuropa-
thy.

Visual acuity of the patient’s left eye recovered to 
20/30, the same level before surgery. 

Discussion
Compressive optic neuropathies typically present 

themselves
with slow, progressive, painless vision loss. Clini-

cally it can help to differentiate them from other 
optic neuropathies [4]. The lesions most seen are 
meningiomas, craniopharyngioma, internal carotid 
or ophthalmic artery aneurysms and pituitary ad-
enomas [6]. Reduced visual acuity, altered color 
vision, abnormal visual fields, pallor of the optic 
nerve are the clinical features of compressive optic 
neuropathies [7].

OCT findings include a “band atrophy” due to 
a more significant thinning of the horizontal sectors 
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Figure 3. Right eye; A. RNFL deviation and clock hour meridian showing nasal thinning; B. RNFL probability and VF test points 
showing vertical temporal damage; C. RNFL clock hour meridian showing nasal thinning; D. Enface and thickness map showing nasal 
damage; E. Visual field showing temporal nasal defect; F. GCL thickness map showing “C” pattern compromising horizontal raphe. 
GCL — probability VF test points showing temporal damage
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of the RNFL compared with the vertical portion of 
the optic disc [8]. On the other hand, the pattern in 
glaucoma affects the vertical portion (superior and 
inferior quadrants) of the optic disc [9]. Patients 
with bitemporal hemianopsia have demonstrated 

reduced RNFL thickness measured by OCT com-
pared with healthy controls [10].

The fovea, which is the center of the visual field, 
is measured with field macular GCC analysis, and it 
can easily be correlated with the visual field defect. 
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Figure 4. Left eye. A. RNFL deviation and clock hour meridian showing superotemporal thinning; B. RNFL probability and VF test points 
showing inferior arcuate damage; C. RNFL clock hour meridian showing superotemporal thinning; D. Enface and thickness map showing 
superotemporal thinning; E. Visual field showing the inferior arcuate defect and nasal step; F. GCL thickness map showing an unspecified 
pattern. GCL — probability VF test points showing an unspecified pattern

Figure 5. The visual field findings in 2013 when the craniopharyngioma was diagnosed for the first time. At this time, the defects were 
completely different from the actual presentation in the left eye. In 2013, the right eye showed a similar nasal hemifield involvement.  
The left eye showed a temporal hemifield defect as opposed to the actual presentation, where it showed an inferior arcuate defect.  
2011 visual fields showed no visual field compromise in both eyes, as opposed to 2013 visual fields hemifield compromise mentioned 
previousl
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Patients with bitemporal visual field loss from chi-
asmal compression have shown a better correlation 
with macular GCC than RNFL measurements [11]. 
Patients with chiasmal compression have a greater 
degree of thinning in the nasal macula than healthy 
controls. Due to the disruption of the crossing fibers 
originating in the nasal retina, these findings explain 
this pattern [12, 13]

In patients with compressive lesions of the 
anterior visual pathways, there is a correlation 
between preoperative macular GCC thickness 
and postoperative visual outcome. In a study of 
twenty-three patients with chiasmal compres-
sion imaged with the cirrus high-definition opti-
cal coherence tomography macular cube, RNFL 
scan protocols, and automated (30-2 Humphrey) 
visual fields, authors concluded that patients with 
better postoperative 30-2 Humphrey visual fields 
had greater preoperative macular GCC thickness 
[14]. Pre- and postoperative RNFL and macular 
GCC to assess the postoperative follow-up are the 
guidelines for patients with pituitary adenomas 
recommended by The Congress of Neurological 
Surgeons [15].

After surgery, in patients with RNFL and macu-
lar GCC, the thinning may persist or even worsen 
despite having normal visual fields [16]. Several 
patients may appear to have a “paradoxical” wors-
ening of the OCT measurements coincident with 
the improvement of the visual function because it 
takes at least six weeks for retrograde degeneration 
to be complete. After removal of the conduction 
block followed by secondary remyelination and res-
toration of axoplasmic flow, visual recovery occurs 
in stages months to years after surgery [17, 18]. 
Future presentations of recurring compression may 
manifest first as progressive thinning of the macular 
GCC and RNFL.

The discovery of incidental mass lesions in close 
proximity to the visual pathways is not uncommon 
because of the frequent use of neuroimaging in 
clinical practice. In a study of forty patients under-
going surgical resection of para-chiasmal lesions, 
patients were prospectively assessed before surgery 
with a complete neuro-ophthalmic examination, in-
cluding standard automated visual field (VF) testing 
and OCT measurements of RNFL thickness. It was 
found that 15% of patients had thin RNFLs in the 
presence of normal visual field testing. Patients with 
compressive optic neuropathies can present damage 
to the anterior visual pathways before visual field 
loss occurs [19].

In a study of 23 patients (46 eyes) with pi-
tuitary adenomas, 12 eyes had normal visual fields, 
and 34 eyes had visual field defects. Authors con-
cluded that the preperimetric group had normal 
RNFL thickness but significantly reduced OCT 
macular GCC thickness compared with healthy 
controls. They emphasize the utility of OCT of the 
macular GCC in the evaluation of these patients be-
cause nasal thinning of the macular GCC was found 
to be a better predictor than RNFL parameters in 
detecting chiasmal compression [20].

Conclusions
Optical coherence tomography is a routine 

non-invasive imaging device in ophthalmology. It 
is in evaluating patients with compressive lesions of 
the anterior visual pathways. The RNFL and macu-
lar GCC thickness can help differentiate compres-
sive optic neuropathies from other neuropathies, 
including glaucoma.

In this case, in particular, OCT findings showed 
a high correlation with visual field defect and con-
tributed to a correct diagnosis. 
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