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-BACKGROUND: Although most patients with Rathke’s cleft cysts (RCCs)
remain asymptomatic throughout their lives, visual impairment in RCCs usually
indicates surgical interventions, including endoscopic drainage of the cyst. We
report a case of RCC with unique findings in the optic nerve root (ONR) by
magnetic resonance imaging (MRI).

-CASE DESCRIPTION: A 58-year-old man admitted to our hospital complained
of progressive left visual impairment. Preoperative computed tomography MRI
revealed a suprasellar cystic lesion that extended anteriorly, and the bilateral
ONRs were lateralized with the cyst and were partially enhanced with gado-
linium administration. The cyst content was drained, and the cyst wall was
partially removed by endoscopic transsphenoidal surgery. Postoperatively, the
patient was administered corticosteroid intravenously for 3 days, and his visual
acuity improved dramatically. Postoperative MRI revealed that the volume of the
cyst decreased, and the position of the bilateral ONRs normalized. Additionally,
enhancement of the ONRs with gadolinium administration was not observed.
Histological examination of the surgical specimen revealed a ciliated single-
layer columnar epithelium with inflammatory cell infiltration.

-CONCLUSIONS: To our knowledge, we report the first case of a patient with
RCC with ONR enhancement with gadolinium administration on MRI. This unique
finding might prove that inflammation is one of the causes of visual impairment
in RCC as in optic neuritis.
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INTRODUCTION

Although most patients with Rathke’s cleft
cysts (RCCs) remain asymptomatic
throughout their lives, occasionally, some
experience symptoms including headache,
hypopituitarism, and visual disturbance.1-3

Of these symptoms, visual impairment
usually indicates surgical interventions,
including endoscopic drainage of the cyst.
Herein we report an operative case of a
patient with RCC who complained of
preoperative progressive visual impair-
ment and discuss the unique radiologic
findings in this case.

CASE DESCRIPTION

A 58-year-old man who complained of
mild headache, left-side visual impair-
ment, and photophobia for about 1 month
was admitted to the ophthalmologic
clinic. The patient has consented to the
submission of the case report to the
journal. The patient’s head magnetic
resonance imaging (MRI) scan revealed a

rights reserved.
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suprasellar cystic lesion, and the patient
was admitted to our institution. Neuro-
logic examinations on admission revealed
no deficits, except for left-side visual
impairment. Two weeks before admission,
the patient’s visual acuity was 1.2 (1.2) in
the right eye and 0.2 (0.8) in the left eye.
The visual field test with Goldmann peri-
metry revealed a nasal visual field defect
and paracentral scotoma in the left eye
(Figure 1I). However, on admission, the
patient’s visual acuity of the left eye
became worse to light perception and
could not be corrected. Computed
tomography revealed a hypodense
suprasellar cystic lesion without
calcification extending anteriorly. MRI
revealed the cyst content was isointense
on T1-weighted images and hyperintense
on T2-weighted images, and the cyst wall
was partially enhanced with gadolinium
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administration (Figure 1AeH). The
pituitary stalk was compressed backward,
and the bilateral optic nerve roots
(ONRs) were lateralized by the lesion. In
addition, the lateralized bilateral ONRs
were mildly enhanced with gadolinium
administration (Figure 1A, B, D, and E).
The size of the cyst did not change
compared with that shown on the MRI
performed 2 weeks before admission.
The patient had never complained of
polydipsia and polyuria. Not only
hematological and biochemical
parameters but also hormonal profile,
including hormone loading test with
luteinizing hormone-releasing hormone,
growth hormone-releasing peptide-2,
corticotropin-releasing hormone, and
glucagon, were within normal limits,
indicating normal hypothalamo-pituitary
function.
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Figure 1. Preoperative magnetic resonance imaging showing the
suprasellar cystic lesion that extended anteriorly—the cyst wall was
partially enhanced with gadolinium administration (AeH), the optic nerve
roots (arrows) were compressed by the cyst and were partially enhanced
with gadolinium administration (B and E). (AeF) Coronal images; (G and H)

sagittal images; (A, D, and G) T1-weighted images; (B, E, and H)
T1-weighted images with gadolinium administration. Preoperative visual
field test with Goldmann perimetry revealed a nasal visual field defect and
paracentral scotoma in the left eye (I).
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Three days after admission, an extended
endoscopic transsphenoidal surgery was
performed. The cyst wall and pituitary
gland were exposed, and the cyst wall was
incised (Figure 2A). The mild viscous
content of the cyst (Figure 2B) was
drained, followed by careful dissection of
the cyst wall from the surrounding
normal structures, and finally the cyst
was removed. Because the intraoperative
pathological diagnosis was RCC, the cyst
wall that adhered to the pituitary stalk,
anterior communicating artery complex,
and cortical branches of the anterior
cerebellar arteries (Figures 2C and D)
were partially left. The bilateral optic
nerves were lateralized but were not
thinned by the lesion (Figure 2D). The
sellae floor and planum sphenoidale
were reconstructed with abdominal fat,
158 www.SCIENCEDIRECT.com
bony nasal septum, and vascularized
nasal septal mucosal flap.
MRI, 2 days after the operation,

revealed that the volume of the cyst
decreased, and the position of the bilateral
ONRs normalized. Additionally, enhance-
ment of the ONRs with gadolinium
administration was not observed (Figure
3A-H). The patient’s visual acuity
improved dramatically and immediately
after the operation, and the postoperative
complications, including meningitis, for
intraoperative leakage of the cyst’s
contents did not occur thanks to the
administration of 2 mg/day of cefazolin-
sodium for 3 days. The visual testing per-
formed 1 week after the surgery revealed
that the patient’s visual acuity of the left
eye improved to 1.5 (1.5) and the visual
field defect and paracentral scotoma
WORLD NEUROSURGERY, http
disappeared (Figure 3I). Histological
examination of the surgical specimen
revealed a ciliated single-layer columnar
epithelium with inflammatory cell infil-
tration (Figure 4), and the final permanent
pathological diagnosis was RCC. The
lesion and the patient’s visual
impairment have not recurred for 3
months postoperatively.
DISCUSSION

The unique finding on MRI in the pre-
sented case was that the bilateral ONRs
compressed by the RCC were enhanced
with gadolinium administration. To the
best of our knowledge, the presented case
is the first reported case of RCC with ONR
enhancement on MRI. ONR enhancement
with gadolinium administration as in the
s://doi.org/10.1016/j.wneu.2020.11.019
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Figure 2. Intraoperative photograms—the suprasellar cyst (asterisk) and pituitary gland (PG) were
exposed (A); the cyst wall (arrow) was incised, and the mild viscous content (sharp) was drained (B);
the cyst wall was partially adhered to the pituitary stalk (C), cortical branches of the anterior cerebral
arteries, and anterior communicating artery complex (harpoon); the bilateral optic nerves (arrowhead)
were lateralized but were not thinned by the lesion (D).
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presented case is well recognized and a
common finding in optic neuritis. Several
reports speculated that gadolinium
enhancement of the optic nerves in optic
neuritis is a sign of bloodebrain barrier
breakdown and indicates acute inflam-
mation of the optic nerve.4-7 It is well
known that inflammation owing to the
infiltration of the contents of an RCC or
microbleeding of the pituitary gland
around an RCC resulted in hypopituita-
rism.8-12 Also, it was reported that the cyst
content of iso-to hyperintensity on the T1-
weighted MRI of the cyst contents, as in
the presented case, is usually mucus of
varying viscosity.3,13,14 Because mucus is a
strong stimulator of tissue, mucous
material within RCC can cause a foreign-
body inflammatory reaction. Thus RCCs
are occasionally accompanied by chronic
inflammation around the cyst. RCC with
iso-to hyperintensity on the T1-weighted
image causes less intense clinical symp-
toms than cysts of low intensity.2,15

Inflammation could spread to the normal
WORLD NEUROSURGERY 146: 157-161,
structures around an RCC, including not
only the pituitary gland but also the
ONRs and optic chiasm. Therefore ONR
enhancement after gadolinium
administration in the present case
suggested that inflammation of the optic
nerve was one of the causes of visual
impairment in RCC, as in acute optic
neuritis. Unfortunately, we did not
perform a microbiological examination of
the cyst’s contents. However, because the
postoperative clinical course of the
patient was uneventful with minimal
dosages of antibiotics for the prevention
of postoperative infection, it was
predicted that aseptic inflammation of
the RCC influenced the ONRs. Visual
impairment in RCC was generally
thought to result from direct
compression of the optic nerve by the
cyst or local ischemia of the optic
nerve.16,17 In the presented case, the cyst
was large enough to compress the ONRs,
which, of course, caused the visual
impairment. However, at least the
FEBRUARY 2021 www.journals.el
inflammation of the ONRs was probably
involved in the cause of the rapid
progression of the visual impairment
because the size of the cyst was
unchanged, although the visual
impairment progressed from 0.2 to light
perception in 2 weeks.
RCC presents differently depending on

the degree of compression and direction
over the surrounding structures.18 In the
present case, the cyst mainly extended
anteriorly, and the pituitary gland and
pituitary stalk were compressed slightly
downward and posteriorly. This
uncommon extension direction of the
cyst might result in the inflammation of
the optic nerves only, but not the
pituitary gland. Accordingly, there were
fewer affected pituitary gland tissues in
this case than in RCCs with usual
extension.
In a case series of patients with acute

optic neuritis, Berg et al.4 reported that
gadolinium enhancement of the optic
nerve is detected in those with a more
acute onset of the disease and a higher
potential to prompt progression of visual
impairment. Additionally, they described
that gadolinium enhancement of the
canalicular and intracranial ONRs in
RCC was associated with better visual
improvement after appropriate therapies
compared with intraorbital lesions.
According to their results, although
further studies should be needed,
gadolinium enhancement of the ONRs in
RCC might also be a good predictive
factor of visual improvement immediately
after appropriate surgery, even if
preoperative visual impairment is severe
and progressive, as in the presented case.
CONCLUSIONS

We reported the first case, to our knowl-
edge, of a patient with RCC with ONR
enhancement with gadolinium adminis-
tration on MRI. This unique finding might
prove that inflammation is one of the
causes of visual impairment in RCC, as in
optic neuritis.
sevier.com/world-neurosurgery 159
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Figure 3. Postoperative magnetic resonance imaging showing that the
volume of the cyst decreased, and position of the bilateral optic nerve roots
normalized (AeH); enhancement of the optic nerve roots (arrows) with
gadolinium administration was not observed (A, B, D, and E). (AeF) Coronal

images; (G and H) sagittal images; (A, D, and G) T1-weighted images; (B, E,
and H) T1-weighted images with gadolinium administration. Postoperative
visual field test with Goldmann perimetry revealed a visual field defect, and
the paracentral scotoma disappeared in the left eye (I).

Figure 4. Histological examination of the surgical specimen revealed a ciliated single-layer columnar
epithelium (A) with inflammatory cell infiltration and hemosiderin deposit (B) (hematoxylin and eosin
staining, original magnification x400).
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