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Pearls

o There are 2 histologic subtypes of craniopharyngioma: adamantinomatous subtype and
papillary subtype. The adamantinomatous subtype has a bimodal presentation,
occurring between 5 and 15 years or between 45 and 60 years of age, whereas the
papillary subtype typically occurs in adults aged 40-5S years.

o  Calcifications around the third ventricle, identified on CT brain, are one of the
radiologic hallmarks of the adamantinomatous subtype of craniopharyngioma.

«  DPosttreatment surveillance monitoring of craniopharyngiomas is essential given the risk
of recurrence, which is estimated to be between 11% and 25% after gross total resection.
The recurrence risk is higher for the adamantinomatous subtype.

Oy-sters
o An MRI of the brain should be performed to rule out intracranial lesions in patients
presenting with cerebral ventriculomegaly without identifiable cause on CT.
o Although craniopharyngiomas commonly present with symptoms related to elevated
intracranial pressure, altered mental status is also a common presentation, particularly in
older patients.

Case Report

A 73-year-old generally healthy, highly functioning man previously able to live independently
presented to the emergency department (ED) with 3 weeks of progressive behavioral and
cognitive symptoms. He initially exhibited dyscalculia, which progressed to recurrent episodes of
confusion, repetitive questioning, and memory loss. He also developed hyperphagia and urinary
incontinence. On presentation to the ED, he was disoriented to time with a subtle wide-based gait.
A CT of the brain demonstrated cerebral ventriculomegaly out of proportion to age-expected
atrophy (Figure 1, A-D) and was read as concerning for normal pressure hydrocephalus (NPH).
The patient was therefore discharged from the ED with a plan to pursue MRI brain outpatient and
to follow-up in the NPH clinic for further management.

Four days later, he re-presented to the ED with further progression of his cognitive symptoms,
imbalance, and gait disturbance. He denied any other neurologic symptoms, including visual
disturbance, headache, nausea, or vomiting. His neurologic examination was notable for intact
orientation, normal comprehension to simple commands, and intact naming; however, im-
paired attention and recall were noted on the Montreal Cognitive Assessment (MoCA) tool
(scoring 20 of 30 points). A subtle hypophonia and mild bilateral action tremor without
evidence of rigidity or bradykinesia were noted. His gait was wide based and slow. An MRI
examination of the brain showed mass effect at the level of the anterior third ventricle and
foramen of monro and a partially solid and predominantly cystic mass in the suprasellar region
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with features consistent with a craniopharyngioma (Figure 1,
E-J). A retrospective review of the CT brain obtained on
initial presentation demonstrated calcifications around the
third ventricle (Figure 1D, arrow). He subsequently un-
derwent a right pterional craniotomy for craniopharyngioma

resection and placement of a right frontal extraventricular
drain (EVD). Postoperative CT and MRI brain demonstrated
decreased ventriculomegaly with near-total resection of the
suprasellar lesion except for a small focus of enhancement at
the inferior aspect of the resection cavity, consistent with

Figure 1 Neuroimaging and Histopathologic Findings of Adamantinomatous Craniopharyngioma

Axial CT images demonstrating hydrocephalus
with lateral ventricle dilatation (A) secondary to a
suprasellar mass (arrow, B and C) with intrinsic
calcification at its base anterior to the dorsum
sella (arrow, D). MRI brain axial T2-weighted (E),
fluid-attenuated inversion recovery (F), gradient-

echo (G), and sagittal T1-weighted (H) images
demonstrate a proteinaceous cyst in the supra-
sellar cistern with rim enhancement on sagittal (I)
and axial (J) postcontrast T1-weighted images
(solid arrows) and solid enhancement at the base
of the lesion (curved arrow, I). Susceptibility arti-
fact on the axial gradient-echo image (arrow, G)
corresponds to the calcification at the base of the
lesion. Paraffin-embedded, hematoxylin and
eosin-stained section (K) reveals a multilobulated
mass that is composed of palisading epithelium
surrounding a loose stellate reticulum. Whorls of
squamous epithelium (arrow), nodules of anu-
cleate squames (arrowhead), and calcifications
(circle) are present within the reticulum (scale bar
10 pm).
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minimal residual tumor. The final histopathologic findings
were consistent with adamantinomatous craniopharyngioma

subtype (Figure 1K).

His postoperative course was complicated by diabetes insip-
idus, requiring desmopressin (DDAVP) as needed. After
improved hydrocephalus on postoperative CT scans, his EVD
was clamped and removed. Subsequently, he exhibited drastic
improvement in his cognitive function, scoring 27/30 on re-
peat MoCA testing. While morning cortisol, thyroid function
test (TSH), and pituitary hormones were normal before his
surgery, he had low levels of adrenocorticotropic hormone,
cortisol, TSH, T3, and T4 postoperatively. Levothyroxine and
scheduled hydrocortisone were started given concern for
central hypopituitarism. He was discharged on postoperative
day 10.

At 1-month follow-up, the patient exhibited further improve-
ment in his cognition and resolution of the gait disturbance.
However, he continued to have hyperphagia and complained of
new insomnia. In addition, he was noted to have mild, patchy
superior nasal visual field deficits. These deficits were attributed
to bilateral optic neuropathies secondary to increased intracranial
pressure (ICP) from obstructive hydrocephalus rather than optic
chiasmal compression from the craniopharyngioma. He ulti-
mately underwent gamma-knife stereotactic radiosurgery (dose
14 Gy) for the residual lesion. A repeat MRI of the brain 4
months after radiosurgery showed resolution of the previously
noted postcontrast enhancement within the inferior resection
cavity (Figure 2, A-C). He was continued on regular levothyr-
oxine, hydrocortisone, transdermal testosterone, and as-needed
desmopressin for management of hypopituitarism.

Discussion

Craniopharyngiomas are low-grade, World Health Organiza-
tion grade I, brain tumors arising from epithelial remnants of
Rathke’s pouch and can be either intrasellar or suprasellar in
location." Two histologic subtypes of craniopharyngiomas
predominate: the adamantinomatous and papillary subtypes.1

Each subtype is caused by different driver mutations. Alter-
ations in the CTNNBI gene, which encodes B-catenin, drive
adamantinomatous craniopharyngioma tumorigenesis.' Alter-
ations in the CTNNBI gene result in ineffective degradation of
(-catenin, leading to its accumulation and overactivation of the
WNT-B-catenin pathway." Alternatively, BRAFY**F alterations
are the typical molecular feature of papillary craniophar-
yngiomas." The typical age of presentation varies between the
2 subtypes. The papillary subtype occurs primarily in adults aged
40-55 years. Meanwhile, the adamantinomatous subtype has
a bimodal incidence: commonly presenting between 5 and
15 years or between 45 and 60 years of age.'

The most common presenting symptoms for craniopharyngioma
across all age groups are headaches and visual disturbances, which
are because of increased ICP from obstructive hydrocephalus
and involvement of optic pathways, respectively.”* Other com-
mon presenting symptoms include ataxia/unsteadiness and
symptoms related to hypothalamic-pituitary dysfunction, in-
cluding sleep disturbance, weight dysregulation, and sexual dys-
function (such as decreased libido and amenorrhea)."”® However,
in older individuals, derangements in mental status are commonly
observed.>*

While the patient in this case report had evidence of obstructive
hydrocephalus on neuroimaging, he did not present with typical
symptoms of elevated ICP. Instead, he presented with pro-
gressive urinary incontinence, cognitive impairment, and gait
disturbance (“wet, wacky, and wobbly”), which are pathogno-
monic for NPH. An MRI examination of the brain ultimately led
to the identification of a midline craniopharyngioma as the cause
of his obstructive hydrocephalus. In similar situations in which
CT imaging findings are subtle or not easily identifiable, MRI
can be useful in characterizing a possible underlying intracranial
lesion. Retrospectively, the initial CT brain did demonstrate a
suprasellar mass exerting mass effect on the foramen of monro
with features characteristic of the adamantinomatous subtype
of craniopharyngioma, specifically calcifications around the
third ventricle (Figure 1D)." In addition to coarse calcifications,
the nonenhancing fluid-filled cyst with a thin rim of peripheral

Figure 2 MRI Brain Postresection and Radiosurgery of the Adamantinomatous Craniopharyngioma

Axial T2-weighted (A) and fluid-attenuated in-
version recovery (B) MR brain images and sagittal
postcontrast T1-weighted image (C) demonstrat-
ing postoperative changes after tumor resection
and radiosurgery with resection cavity in supra-
sellar region (arrow, A; asterisk, C), gliosis in right
frontal lobe beneath a craniotomy defect (arrow,
B), resolution of hydrocephalus, and normal ap-
pearance to the pituitary gland (curved arrow, C).
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enhancement noted on this patient'’s MRI (Figure 1, E-J) is
characteristic of adamantinomatous craniopharyngiomas.” By
contrast, the cystic component is typically hypointense on
T-weighted imaging in the papillary subtype.3”5

The management of craniopharyngioma consists of surgical
resection, radiotherapy, or a combination thereof. Gross total
resection (GTR) is desired, but can be limited to preserve the
hypothalamus, particularly because hypothalamic injury can
decrease survival and affect quality of life."® Adjunctive ra-
diotherapy is used in cases where complete resection is not
achieved. There is growing interest in targeted therapies di-
rected against the molecular signaling pathways characteristic
to each subtype of craniopharyngioma to avoid further hy-
pothalamic injury in patients with tumor recurrence." For
example, there are several reports of patients with the papillary
subtype treated with BRAF or MEK inhibitors that have
demonstrated significant tumor regression.7

Tumor recurrence rates differ between the 2 histopathologic
subtypes, with the adamantinomatous subtype showing signifi-
cantly higher rates of recurrence (estimated to be approximately
26%), compared with the papillary subtype (estimated to be
approximately 149%).%'% The difference in rate of recurrence be-
tween the 2 subtypes is likely secondary to differences in their
molecular and morphologic features.**'®"! Adamantinomatous
craniopharyngiomas are larger in size and more adherent to ad-
jacent brain structures, which may be due to their molecular
characteristics and calcifications.”'> By contrast, papillary cranio-
pharyngiomas are typically well demarcated, which often results in
successful GTR." In addition to recurrence risk, metabolic syn-
drome resulting from hypothalamic obesity and alterations in
pituitary hormones likely affect long-term survival.">'! Currently,
there are no evidence-based guidelines regarding surveillance and
monitoring for tumor recurrence posttreatment. MRI is typically
performed annually initially with frequency of surveillance imag-
ing dependent on the degree of residual tumor. Other aspects of
care that require regular monitoring include evaluation of endo-
crine function to monitor hypopituitarism and regular vision as-
sessments. Several studies have demonstrated impairments of
memory, learning, processing speed, and executive function sec-
ondary to hypothalamic involvement and complications of
treatment. Thus, repeated neuropsychological testing should be
considered as clinically indicated."*

In the case presented in this report, craniopharyngioma with
ensuing obstructive hydrocephalus was not identified on initial
CT imaging, which led to management delay. While most pa-
tients with craniopharyngioma present with symptoms of ele-
vated ICP,>" the patient in this case presented primarily with
progressive cognitive disturbance. The patient also described
hyperphagia and later sleep dysregulation, clues indicating
hypothalamic dysfunction. Initial CT imaging demonstrated
significant ventriculomegaly and calcifications in the solid
portion of the tumor, a subtle finding that was not initially
visualized. This case highlights the relevance of calcifications
around the third ventricle on CT, a radiologic hallmark of the
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adamantinomatous subtype of craniopharyngioma." It also il-
lustrates how brain MRI can be used to characterize intracranial
lesions with subtle and not easily recognizable features on CT
imaging. Finally, both the adamantinomatous subtype itself
and presence of calcifications portend an increased risk of re-
currence and worse prognosiss’g’ls; thus, close monitoring and
follow-up are important, with frequency dependent on subtype.
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