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Background: Craniopharyngiomas are common lesions that occur in the suprasellar region; 
however, strictly intrinsic third ventricular craniopharyngiomas are rare.
Case Series: We aimed to describe the magnetic resonance imaging features observed 
in five cases of strictly intrinsic third ventricular papillary craniopharyngiomas, includ-
ing two cases of mixed cystic and solid tumors and three cases of pure solid masses.
Conclusion: Among the adult population, intrinsic third ventricular papillary craniophar-
yngiomas should be considered when either solid or mixed cystic and solid masses are 
observed, in which the solid component shows heterogeneous intensity, heterogeneous and 
strong enhancement, and is strictly located in the third ventricle.
Keywords: strictly intrinsic third ventricle, craniopharyngioma, magnetic resonance 
imaging

Introduction
Craniopharyngiomas, which account for 2–4% of all intracranial tumors, ori-
ginate from the squamous epithelial residual cells in Rathke’s pouch.1,2 Most 
craniopharyngiomas are located in the suprasellar region, of which 30% extend 
into the anterior fossa, 23% extending along the midline, and approximately 
20% extend into the posterior fossa.2 Strictly intrinsic third ventricular cranio-
pharyngiomas are rare and are more frequently detected in adults than in 
children. Third ventricular craniopharyngiomas can be divided into two 
groups: strict intraventricular and non-strict intraventricular craniopharyngio-
mas, with the former group being less common.3,4 In this paper, we aimed to 
report the clinical presentation, magnetic resonance imaging (MRI) features, 
and treatment of five cases of strictly intrinsic third ventricular 
craniopharyngioma.

Case Series
Cases 1 and 2
Two patients, a 29-year-old female and a 50-year-old male, were admitted to the 
hospital due to 1-month histories of bifrontal headache and visual disturbance 
(decreased visual acuity and visual field defects presenting as bitemporal hemi-
anopsia). No focal neurological deficits were revealed for either patient on clinical 
examination.
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In both cases, a brain MRI with contrast enhance-
ment was performed. MRI revealed strictly intrinsic 
third ventricular masses that bowed the floor of the 
third ventricle, expanding into the supraoptic recess, 
compressing the optic chiasm forward and downward. 
The pituitary gland, pituitary stalk, and suprasellar cis-
tern remained intact. Both masses had solid components 
at the central and cystic components in the periphery. In 
Case 1, the mass was isointense relative to gray matter 
in T1-weighted images and showed heterogeneous and 
strong enhancement following the injection of the con-
trast agent. In Case 2, the mass was hypointense in T1- 
weighted images and hyperintense on fluid-attenuated 
inversion recovery (FLAIR) compared to cerebrospinal 
fluid, revealing rim enhancement following contrast 
injection. Neither intratumoral calcification nor hydro-
cephalus was detected in either case (Figure 1).

Both patients underwent microsurgery using a frontal 
transcortical transventricular approach. The histopatholo-
gical reports revealed both masses to be papillary 
craniopharyngiomas.

Cases 3 to 5
Three patients, aged 36–68 years, were admitted to our 
department due to chronic headaches and visual distur-
bances (decreased visual acuity and field with hemianopsia 
or quadranopsia). On clinical examinations, the patients 
presented with no signs of focal neurological deficits.

The patients underwent brain MRI with contrast injec-
tion. The examinations showed strictly intrinsic third ven-
tricular masses bowing the floor of the third ventricle, 
expanding into the supraoptic recess. The optic chiasm was 
deviated forward and downwards. No invasion of the pitui-
tary gland, pituitary stalk, or suprasellar cistern was 
detected. The masses were lobulated, pure solid, isointense 
on both T1- and T2-weighted images, and hyperintense on 
FLAIR compared with the intensity of gray matter. They 
showed strong and heterogeneous enhancement after con-
trast injection. No intratumoral calcifications were observed. 
The lateral ventricles were normal in size (Figure 2).

Two patients were treated with microsurgery, using 
a frontal, transcortical, transventricular approach. The 
third patient was treated with a translaminar terminalis 

Figure 1 Brain MRI of a 50-year-old male patient, showing a lobulated contour mass with cystic and solid components. (A) Mid-sagittal T1-weighted image showing 
a hypointense lesion (star), expanding into the supraoptic recess (black arrow), bowing the floor of the third ventricle (curved arrow), and displacing the optic chiasm 
downward and forward (white arrow). The pituitary gland remains intact (white arrowhead). (B) Coronal T2-weighted image showing the cystic component (arrow). (C) 
Axial T2-weighted image showing no intratumoral calcification (arrow). (D) Sagittal T1-weighted post-contrast image showing rim enhancement (white arrows) of the cystic 
component (star), a strongly heterogeneous solid component (black curved arrow), and the normal enhancement of the pituitary gland (arrowhead). (E) Axial fluid- 
attenuated inversion recovery (FLAIR) showing the anterior deviation and edema of the optic chiasm (arrowheads).
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approach. The tumors were completely, and the histologi-
cal findings revealed papillary craniopharyngiomas.

Discussion
The third ventricle is a rare location for craniopharyn-
giomas, accounting for only 0.7% to 14% of all cases.3 

By 1990, only 22 cases of third ventricular craniophar-
yngiomas had been reported in the literature.5 By 2004, 
105 intraventricular craniopharyngioma cases were 
included in an overview of the imaging features and 
surgical approaches used to treat these tumors.1 

Craniopharyngiomas originate from the epithelial rem-
nants of Rathke’s pouch. In embryological terms, the 
pars tuberalis rotates to contact the neuroectodermal 
layer of the ventral cerebral vesicle, which is the pre-
cursor of the third ventricular floor. The pial mem-
brane, which originates from the mesoderm, spreads 
between the stomodeum and the cerebral vesicle before 
the rotation of the pars tuberalis. Craniopharyngiomas 
originate from residual cells of Rathke’s pouch, which 
spread with the rotation of the pars tuberalis. Behari 

et al3 supported the hypothesis that the delayed devel-
opment of the pial membrane resulted in the epithelial 
crests of Rathke’s pouch forming direct contacts with 
the neuroectodermal layer of the ventral cerebral vesi-
cle, resulting in the formation of strictly intrinsic third 
ventricular craniopharyngiomas. However, some 
authors have suggested that these tumors originate 
from the existence of a plane between the craniophar-
yngioma and the third ventricle wall because these 
tumors attach densely to the infundibulum and the 
tuber cinereum.6,7

The symptoms of intracranial hypertension, such as 
headache and nausea, are the most common symptoms 
associated with craniopharyngioma, accounting for 
90.3% of cases. Visual disturbances and endocrinolo-
gical disorders are typically reported in patients with 
suprasellar craniopharyngioma that extends into the 
third ventricle, whereas the patients with strictly intrin-
sic third ventricular craniopharyngioma generally pre-
sent with mental, memory, and gait disorders. Sleep 
and body core temperature disturbances may 

Figure 2 Brain MRI of a 46-year-old woman, showing a lobulated, contoured, solid mass. (A) Mid-sagittal T1-weighted image showing a hypointense lesion (white star), 
expanding into the supraoptic recess (black arrow), bowing the floor of the third ventricle (curved arrow), pushing the optic chiasm downward and forward (white arrow), 
and the pituitary gland remains intact (white arrowhead). (B) Coronal T2-weighted image showing a heterogeneous, hyperintense lesion (arrow). (C) Axial T2-weighted 
image showing no intratumoral calcification (arrow). (D) Sagittal T1-weighted image, post-contrast, showing vivid heterogeneous enhancement. The optic chiasm is 
compressed downward and forward (white arrow), and the suprasellar cistern and the pituitary gland are intact (arrowheads). (E) Axial fluid-attenuated inversion recovery 
(FLAIR) image showing the anterior deviation and edema of the optic chiasm (arrowheads).
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arise.1,3,4,8 Our five cases presented with headache due 
to intracranial hypertension and visual disturbance due 
to optic tract edema.

According to Pascual et al1 using information from 
necropsies and surgical report, intraventricular craniophar-
yngiomas are divided into two groups, (1) strictly intrinsic 
third ventricular craniopharyngiomas and (2) non-strictly 
intrinsic third ventricular craniopharyngiomas, which 
included: suprasellar tumors that compress the third ven-
tricle floor; suprasellar tumors that break through the third 
ventricle floor, developing into the third ventricle cavity; 
and intraventricular tumors within the third ventricle cav-
ity and floor, which becomes replaced by the tumor, leav-
ing an opening where the tumor replaces the floor.1 

Among the 105 cases reported in this retrospective study, 
36 were categorized as strictly intrinsic third ventricular 
craniopharyngiomas, and 69 were categorized as non- 
strictly intrinsic third ventricular craniopharyngiomas and 
the available preoperative MRI studies could not discrimi-
nate the correct location of all strictly intrinsic third ven-
tricular craniopharyngioma cases, except in the three cases 
which showed a thin layer of cerebrospinal fluid separating 
the inferior tumour margin from the third ventricle floor.1 

However, Prieto et al9 suggested six characteristics of 
strictly intrinsic third ventricular tumors based on conven-
tional T1 and T2-weighted images, which included: (i) 
a typical round shape, (ii) the downward deviation of the 
optic chiasm, (iii) a well-observed pituitary stalk, (iv) free 
chiasmic cistern, (v) mammillary body angle (MBA) is 
30–60° and (vi) the hypothalamus region being situated 
below the lower third of the tumor. In our study, all cases 
had features that were compatible with the categorization 
of strictly intrinsic third ventricular tumors in Prieto’s 
study and these were confirmed by surgical description 
reports.

Colloid cyst, germinoma, lymphoma, choroid plexus 
papilloma and glioma are the main differential diagnoses 
of intrinsic third ventricular craniopharyngiomas. Based 
on anatomical localization, components intensity and 
enhancement of lesions, MRI is regarded to be the most 
valuable imaging technique for diagnosis.2

Craniopharyngiomas have two histopathological sub-
types, adamantinomatous and papillary. Adamantinomatous 
craniopharyngiomas are found predominantly in children, 
typically presenting as a cystic component containing hyper-
intense fluid on T1-weighted images due to the presence of 
intratumoral proteins, triglycerides, or methemoglobins. 
Calcification is frequently detected, and these tumors tend 

to compress or invade adjacent structures.5,10 Papillary cra-
niopharyngiomas are observed exclusively in adults. The 
lesions typically contain a solid component that is either 
hypointense or isointense on T1-weighted images and hyper-
intense on T2-weighted images. However, some areas within 
the solid component may appear hypointense on both T1- 
and T2-weighted images due to the deposition of hemosi-
derin or keratin nodules. Heterogeneous enhancement after 
the injection of contrast media is another characteristic find-
ing. These lesions may contain cystic components that are 
hypointense on T1-weighted images, although intratumoral 
calcification is uncommon. These tumors occasionally 
invade the adjacent cerebral arteries and parenchyma.5,10–12 

Behari et al3 described six cases of strictly intrinsic third 
ventricular craniopharyngiomas, including four patients fea-
turing mixed cystic and solid components and two patients 
with pure solid tumors. Pascual et al1 reported no difference 
in the distribution rates between adamantinomatous and 
papillary subtypes. In our report, five adult cases, including 
two patients with mixed components and three cases with 
pure solid components, without calcification were all diag-
nosed as the papillary subtype. On histological staining, the 
presence of well-differentiated stratified squamous epithe-
lium as the predominant type of epithelium and absence of 
wet keratin nodules that was compatible with papillary 
craniopharyngiomas.

Surgical management is the strategic treatment for 
strictly intrinsic third ventricular craniopharyngiomas. 
The consideration of a tumorous approach and the poten-
tial of tumorous removal remain challenging for neurolo-
gical surgeons. The most common approaches are the 
frontal transcortical, transcallosal, or translaminar termina-
lis approaches. The application of microscope-based neu-
ronavigation can enhance surgical results.6,8,13–16 

According to Jung et al’s study,17 improvements in visual 
and endocrinological conditions were observed after sur-
gical treatment. In our case series, the improvement in 
both visual acuity and field was seen without aggravation 
after surgery. Gamma knife radiosurgery can also be con-
sidered for recurrent or residual cases. Some short-term 
reactions, such as nausea, fatigue, or skin reactions, have 
been reported following radiotherapy.17,18

Conclusion
Strictly intrinsic third ventricular craniopharyngiomas are 
rare tumors, commonly found in adults. Imaging features 
showing a mixed cystic and solid or pure solid, hetero-
geneous mass with strong enhancement that is strictly 
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located in the third ventricle are typical characteristics of 
these tumors.
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