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Lesions within and around the Pituitary

Much More than Adenomas ...

Arnd Doerfler, Gregor Richter

Abstract

The pituitary and parasellar region is an anatomically complex area where a number of neoplastic, infectious, inflamma-
tory, developmental and vascular pathologies can occur. Differentiation among various etiologies may not always be easy,
since many of these lesions may mimic the clinical, endocrinologic and radiologic presentations of pituitary adenomas.
The diagnostics of sellar lesions involves a multidisciplinary effort, and detailed endocrinologic, ophthalmologic and
neurologic testing is essential. CT and, mainly, MRI are the imaging modalities to study and characterize normal anatomy
and the majority of pathologic processes in this region.

This article provides an overview of the relevant radiologic characteristics together with clinical findings of pituitary tu-
mors, vascular, inflammatory and infectious lesions found in the pituitary and parasellar region in order to propose an
appropriate differential diagnosis.
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Raumforderungen rund um die Hypophyse. Mehr als nur Adenome ...

Zusammenfassung

Die Differentialdiagnostik tumordser, entziindlicher und vaskuldrer Lasionen der Hypophyse und paraselldren Region ist
haufig schwierig, da viele dieser Ldsionen Hypophysenadenome klinisch, endokrinologisch und radiologisch imitieren kdn-
nen. Die selldre und paraselldre Region ist zudem anatomisch komplex und stellt den Neuroradiologen vor eine besondere
Herausforderung - ein kleinvolumiges Organ in anatomisch und teilweise auch funktionell sehr enger Nachbarschaft zu
einer Vielzahl von Nachbarstrukturen muss mit hoher Orts- und Kontrastauflosung abgebildet werden, um die oft nur we-
nige Millimeter groRen Lasionen zu erfassen. Anatomische Varianten ohne Krankheitswert konnen die Differentialdiagnose
zudem erschweren. Ein multidisziplindrer Ansatz auch mit detaillierter endokrinologischer Testung ist daher entscheidend.
Die Magnetresonanztomographie hat als sensitivste Methode in der Diagnostik intra- und paraselldrer Lasionen alle ande-
ren bildgebenden Verfahren verdrangt.

Diese Arbeit gibt einen Uberblick iiber die radiologischen Charakteristika der haufigsten Lisionen in der und um die Hypo-
physe.

Schliisselwdrter: Adenom - Entziindung - Hypophyse - Magnetresonanztomographie - Parasellar - Vaskular - Tumor

Introduction eloquent structures. Furthermore, imaging necessitates
Radiologic imaging of the pituitary gland and the para-  high-contrast and topographic resolution not to miss the
sellar region is challenging since the pituitary glandisa  often very subtle pathologies. Additionally, anatomic
very small-volume organ in close neighborhood tomany  variations can render differential diagnosis difficult.
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Magnetic resonance imaging (MRI) is the modality of
choice to provide multiplanar high-contrast images of
the pituitary gland and its adjacent structures.

Computed tomography (CT) is used only for supple-
mentary purposes, i.e., to look for bony changes or to ex-
clude or visualize calcifications. Located in the bony pi-
tuitary fossa, the pituitary gland may be morphologically
and functionally divided into two parts, the anterior (ad-
enohypophysis) and posterior (neurohypophysis) lobe.
Embryologically, the distal part of the adenohypophysis
arises from the epithelium of Rathke’s pouch, an invagi-
nation of the roof of the oropharyngeal membrane. As
part of the brain, the neurohypophysis is composed of
the neural stalk (infundibulum) and the neural lobe (in-
fundibular process). The pars intermedia, derived from
the posterior wall of Rathke’s pouch, is located in be-
tween the anterior and posterior lobe and is usually not
seen on MRI. The posterior lobe of the pituitary gland
and the pituitary stalk receive their blood supply from
the superior and inferior hypophyseal branch of the in-
ternal carotid artery, whereas the anterior lobe receives
its blood supply from penetrating capillary loops from
the portal vessels of the hypophyseal-portal circulation,
respectively.

The adenohypophysis produces a variety of hor-
mones, i.e., prolactin, growth hormone (GH), thyroid-

Table 1. MRI standard protocol.

® T1-weighted imaging, coronal, 3 mm

e T1-weighted imaging, sagittal, 3 mm

® T1-weighted imaging, coronal, 3 mm, enhanced
® T1-weighted imaging, sagittal, 3 mm, enhanced
® T2-weighted imaging, coronal, 3 mm, native

Figure 1. Normal pituitary gland (T1-weighted coronal und sagittal scans after contrast admin-
istration).

stimulating hormone (TSH), follicle-stimulating hor-
mone (FSH), and luteinizing hormone (LH). In addition,
prohormone precursors of corticotropin (ACTH), and
melanocyte-stimulating hormone are secreted, respec-
tively. Thus, lesions of the adenohypophysis may cause
hormone deficiency resulting in a variety of clinical
symptoms.

The posterior pituitary lobe has no independent se-
cretory function and receives vasopressin (ADH) and
oxytocin from the hypothalamic neurons through the
capillaries for storage. In newborns, up to 3 months of
age, both anterior and posterior pituitary lobes exhibit
hyperintensity on T1-weighted imaging [1, 2]. With
increasing age, the adenohypophysis seems to lose its
hyperintensity gradually, whereas the neurohypophysis
remains hyperintense [3].

Experimental studies have shown, that the high
signal intensity of the posterior lobe is caused by accu-
mulated neurosecretory granules containing ADH (and
not fat, as hypothesized before). Thus, in patients with
a central diabetes insipidus, the high signal of the poste-
rior lobe is absent, returning after appropriate medical
substitution [4].

A standard protocol for MRI of the pituitary and
parasellar region consists of thin-section (2-3 mm) sag-
ittal and coronal T1-weighted images with and without
contrast enhancement (Table 1, Figure 1). Angulation
of the coronal images can vary, being either perpendic-
ular to the sella turcica or parallel to the pituitary stalk.
Thin-sectional T2-weighted imaging can be added to
look for cystic lesions. Searching for pituitary patholo-
gies, we administer half the standard dose of Gd-DTPA
(0.05 mmol/kg). Additionally, one scan covering the
whole brain (T2 or FLAIR) should be supplemented.

CT may become important
when supplementary information
concerning bony structures or cal-
cifications is required. CT is fre-
quently used in extensively growing
pituitary adenomas, invading the
sphenoid sinus, nasal cavity or the
skull base. Additionally, anatomy of
the sphenoid sinus can be evaluated
prior to transsphenoidal surgery. To
exclude acute pituitary hemorrhage,
CT still may be helpful in the emer-
gency situation.

Nowadays, conventional radiog-
raphy is mainly obsolete in the diag-
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nostic work-up of pituitary adenomas. Adenomas are
usually very slow-growing lesions, resulting in a vertical
and horizontal enlargement of the bony pituitary fossa
(balloon sella) on plain film with no demineralization.
Asymmetric growth of pituitary adenomas may lead to
a double outline of the sellar floor in the lateral view.
Thinning, destruction or dorsal shift of the dorsum sel-
lae may also occur. Digital subtraction angiography is
also not part of the routine work-up of pituitary and
parasellar lesion, but still may be necessary to assess the
parasellar vessels or exclude vascular pathology. How-
ever, with continuous improvement of noninvasive im-
aging modalities such as MR angiography (MRA) and
CT angiography (CTA), conventional angiography is
indicated only in very selective cases. In patients with
central Cushing’s disease with no adenoma visible on
MRI, selective inferior petrous sinus venous blood sam-
pling is a highly specific technique that might be help-
ful in the diagnosis and especially lateralization of the
microadenoma and might guide the selective surgical
resection.

Congenital Lesions of the Sellar Region
Rathke’s Cleft Cyst
Most sellar epithelial cysts are remnants of derivates of
Rathke’s cleft and arise in the region of the pars inter-
media. They are relatively common incidental findings
at autopsy (up to 30%) usually remaining asymptomatic
[5]. Location is usually intrasellar, between the anterior
and posterior pituitary lobe (Figure 2), frequently con-
figurated like a “baseball”. Occasion-
ally, they can occur in the suprasellar
region, anterior to the infundibulum.
Symptoms may result from mass
effect leading to headache, endo-
crine dysfunction or visual impair-
ment, due to compression of the
optic chiasm. Differentiation from
craniopharyngiomas is of particu-
lar importance but often difficult.
Histologically, these lesions can be
distinguished by the composition of
their walls. Rathke’s cleft cysts can
contain mucinous or serous fluid and
thus display variable density on CT
and signal intensity on MRI. Cysts
containing serous fluid are typically
hypointense, whereas mucoid cysts
show hyperintensity on T1-weighted
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images [5, 6]. Sometimes, differentiation from acute
hemorrhage can be difficult. Clinical symptoms and fol-
low-up imaging are of great importance in this setting.

Arachnoid Cysts
While suprasellar arachnoid cysts usually present with
symptoms due to the local mass effect in children, the
rarer intrasellar arachnoid cysts are regarded as ac-
quired and may become symptomatic later in life [7-9].
Clinical symptoms may include increased intracranial
pressure, hormone deficiency, gait disturbance, and vi-
sual impairment. It is thought that arachnoid cysts arise
from herniation of an arachnoid diverticulum through
an incomplete diaphragma sellae. Although usually in-
distinguishable from Rathke’s cleft cysts, they typically
displace the anterior lobe and the infundibulum poste-
riorly [8]. On MRI, a focal mass with cerebrospinal fluid
(CSF) signal intensity might be seen (Figure 3).

Volume reduction of the pituitary gland is common-
ly seen after pituitary apoplexy, radiotherapy or in the
postpartum period. Whereas the pituitary gland often
appears displaced toward the posterior inferior aspect
of the pituitary fossa, the infundibulum remains in its
normal midline position. Pseudotumor cerebri, also
known as benign intracranial hypertension, is a condi-
tion marked by elevated CSF pressure [10, 11]. Almost
50% of patients with this condition are found to have
a so-called empty sella, characterized by an intrasellar
extension of the suprasellar cistern and a flattened pitu-
itary gland [12].

Figure 2. Rathke’s cleft cyst (T1-weighted sagittal scan after contrast administration).
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By contrast, pituitary hyperplasia might be a physi-
ological response occurring at birth, puberty, pregnancy,
and post partum [13, 14]. During puberty, the pituitary
gland may reach 8-10 mm in height. During pregnancy,
it can enlarge up to 10 mm in height and immediately
post partum it may even measure 12 mm in height, re-
spectively.

Ectopic Posterior Lobe
An ectopic posterior lobe is usually not an incidental
finding but is found in diagnostic imaging studies for GH
deficiency [15-18]. It is thought to be a developmental
anomaly, rather than caused by traumatic (birth) inci-
dents. Patients become conspicuous with dwarfism and
an isolated GH deficiency or multiple anterior pituitary
lobe hormone deficiencies. On T1-weighted images, the
ectopic posterior lobe is typically seen as a small nodule
with characteristic high signal at the median eminence
in the floor of the third ventricle [19-21] (Figure 4).

Figure 3. Intrasellar arachnoid cyst resulting in an ,empty sella“ (coronal and sagittal T1-

weighted imaging after contrast administration).

Figure 4. Ectopic posterior lobe on T1-weighted images (coronal and sagittal scans).

Sometimes, a tender pituitary stalk can only be seen
after contrast enhancement.

Pituitary Adenomas
Pituitary adenomas are benign epithelial lesions and ac-
count for about 10-15% of all intracranial tumors repre-
senting the most common intrasellar pathology. In un-
selected autopsy series, the estimated incidence is found
to be up to 27%. Using the size as a criterion, adenomas
> 10 mm are classified as macroadenomas, whereas le-
sions < 10 mm are referred to as microadenomas. Clas-
sification concerning endocrine function distinguishes
hormone-secreting from nonsecreting (nonfunctional)
tumors.

Prolactin secreting adenomas are the most com-
mon secretive tumors and account for about 30% of all
pituitary adenomas. Clinical manifestations in women
are secondary amenorrhea, galactorrhea, and infertility
[22]. In men, loss of libido and impotence can occur [23,
24]. Because of their insidious symp-
toms, prolactinomas in men are of-
ten diagnosed at a later stage, when
they are large enough to cause visual
symptoms. Acromegaly in adults or
gigantism in children are the car-
dinal symptoms of GH-producing
adenomas [25]. Peak incidence is in
the 5th life decade. Acromegaly is
characterized by growth of feet and
hands as well as coarsening of facial
features. Retrospective studies in-
dicate that mortality in acromegalic
patients is approximately doubled
relative to the general population,
mostly due to cardiovascular events
[26, 27]. Their insidious onset of the
disease often leads to a significant
delay in diagnosis. About 5-10% of
pituitary adenomas cause elevated
glucocorticoid levels (ACTH-pro-
ducing adenomas). Overproduction
leads to the stigmata of Cushing’s
disease, including diabetes, hyper-
tension, osteoporosis, easy skin
bruisability and striae, truncal obesi-
ty, moon facies, amenorrhea, impo-
tence, and a generalized weakness.
In children, growth retardation is a
common manifestation [28]. Treat-
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ment can either be surgically or with neuromodulatory
drugs [29]. Patients with Cushing’s disease, who cannot
be controlled by pituitary surgery, may have to undergo
bilateral adrenalectomy. Due to the abolition of nega-
tive feedback on the pituitary, ACTH-producing ade-
nomas continue to grow even more after adrenalectomy
(so-called Nelson’s tumor) in about 15% [30, 31].

TSH-producing adenomas occur in < 1%, leading
to hyperthyroidism [32]. Aberrant secretion of FSH and
LH is very rare, causing symptoms such as hypogonad-
ism. About 10% of all adenomas are mixed tumors, out
of which 75% are macroadenomas. Nonfunctioning ad-
enomas are the second most common tumors, account-
ing for 25-30% of pituitary adenomas. The majority of
nonsecreting adenomas are mac-
roadenomas and often grow to a sig-
nificant size, causing visual field de-
fects, hydrocephalus, or other mass
effects. Parasellar infiltration into
the cavernous sinus occurs in 40%,
but rarely leads to cranial nerve
palsies [33, 34]. Cranial nerve palsy
in combination with a sellar mass
should rather arouse suspicion of
metastasis or ophthalmoplegic an-
eurysm [35, 36].

Macroadenomas are best evalu-
ated with MRI. Since these tumors
usually extend beyond the confines
of the sella, infiltration of the cavern-
ous sinus, the sphenoid sinus or the
clivus, compression of the optic chi-
asm, and encasement of the internal

carotid artery can be present [37]. Cavernous sinus inva-
sion often restricts complete surgical tumor resection. In
contrast to parasellar meningiomas, encasement of the
internal carotid artery rarely causes luminal compromise
in pituitary adenomas. In about 94% macroadenomas
lead to enlargement of the bony pituitary fossa (Fig-
ure 5). Intratumoral hemorrhage of macroadenomas
(Figure 6) occurs in up to 10-15% of incidental pituitary
adenomas [38]. Medical treatment with bromocriptine as
well as pregnancy are typical predisposing factors associ-
ated with apoplexy and pituitary hemorrhage [39, 40].
Primary pituitary hemorrhage may also occur posttrau-
matically, after surgery, after viral diseases or radiation
therapy, or during delivery. Acute hemorrhagic infarc-

Figure 5. Macroadenoma of the pituitary gland with infiltration of the cavernous sinus, en-
casement of the internal carotid artery, and slight compression of the optic chiasm (T1-
weighted coronal scans after contrast administration).

Figure 6. Acute hemorrhage of a pituitary macroadenoma, with enlargement of the bony pituitary fossa and compression of the optic chiasm
(T1-weighted coronal und sagittal scans after contrast administration and T2-weighted sagittal imaging).
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tion of a pituitary adenoma is referred to as pituitary
apoplexy with an impressive clinical presentation, i.e.,
acute onset of headache, vomiting, ophthalmoplegia
and visual loss [41, 42]. Rarely, meningism, depression
of consciousness or seizures can occur.

Microadenomas are best seen on coronal images and
usually appear hypo- or isointense relative to normal pi-
tuitary tissue on unenhanced T1-weighted images (Fig-
ure 7) [3, 43]. After contrast administration, due to an
earlier and more intense enhancement of normal pitu-
itary tissue, the microadenoma usually remains hypoin-
tense. Indirect radiologic features of microadenomas
may be a one-sided elevation of the diaphragm or lat-
eral sloping of the pituitary fossa. In dynamic sequences
after rapid injection of contrast medium, a delayed en-
hancement of the adenoma may be seen [44-47]. Stud-
ies of normal pituitary tissue have also shown an earlier
enhancement of the posterior lobe, due to the direct
blood supply of the neurohypophysis via hypophyseal
branches of the internal carotid artery. Using fast T1-
weighted images, some microadenomas demonstrate an

Figure 7. Microadenoma of the pituitary gland (T1-weighted coronal und sagittal scans after

contrast administration).

10

early arterial enhancement, occurring simultaneously as
enhancement of the posterior lobe [48]. However, com-
pared with normal pituitary tissue most microadenomas
display a slightly lower signal intensity.

Postoperative Imaging

Postoperative imaging is essential, if residual tumor is
suspected after incomplete resection of invasive pitu-
itary adenomas. Also in case of persisting or recurring
hormone disturbances, MRI is the modality of choice
to visualize residual tumor (Figure 8). In nonfunction-
al pituitary adenomas, postoperative imaging remains
the only method to prove complete resection. Com-
parison with preoperative scans and operative reports
are of great importance in this setting. Postoperative
studies have shown that the maximal extension of the
pituitary mass does not return to normal immediately
after surgery (even with total tumor removal). A base-
line examination is therefore recommended 3 months
after surgery. In the meantime, postoperative changes
usually have resolved and the delay is not too long to
risk significant growth from residual
tumor [49]. Further control scans af-
ter 1 year have been proven useful.
Studies have shown that contrast-
enhanced imaging immediately (1st
postoperative day) following resec-
tion may also be reliable to visualize
residual tumor [50]. Fat-suppressed
sequences enable discrimination be-
tween fat-packing or -enhancing ad-
enoma.

Other Pituitary Lesions
Primary tumors of the posterior lobe
of the pituitary, e.g., pituicytomas or

!
Figure 8. Macroadenoma of the pituitary gland with compression of the optic chiasm. Postoperative follow-up 3 months after surgery confirming
complete surgical resection (T1-weighted coronal und sagittal scans after contrast administration).
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gangliogliomas, are very rare lesions. Pituitary metasta-
ses most commonly arise from the common primaries
such as breast, thyroid or lung cancer and occur in ap-
proximately 3% of terminally ill patients [51]. Inter-
estingly, only about 5-15% of these patients become
symptomatic [36]. Metastases tend to arise within the
posterior lobe of the pituitary or the pituitary stalk and
spread to the anterior lobe of the pituitary later. Typi-
cal MRI findings include a relatively small enhancing
pituitary lesion and a lack of sella enlargement. Bony
destruction may occur. Third nerve palsy in combina-
tion with a sellar mass rather points toward metastasis
or ophthalmoplegic aneurysm. Rarely, pituitary adeno-
mas can transform to pituitary carcinomas (0.1-0.5% of
all pituitary tumors) [52, 53]. They are locally destruc-
tive and can metastasize to intracranial and intraspinal
sites via CSF pathways. Hepatic, bronchial, osseous and
lymphatic spread are also reported.

Meningiomas
Meningiomas of the sellar region (cavernous sinus, pla-
num sphenoidale, diaphragma sellae, clinoid process)

account for 20-30% of all intracranial meningiomas.
They are benign slow-growing tumors that can reach
considerable size at the time of diagnosis. To distinguish
meningiomas from neurinomas, dynamic contrast-en-
hancing MRI sequences are useful, since meningiomas
usually show early enhancement, while neurinomas pres-
ent gradual enhancement [54, 55]. Due to an en plaque
growth pattern often associated with a “dural tail”, dif-
ferentiation from pituitary macroadenomas usually is not
a problem (Figure 9). Pure intrasellar meningiomas are
very rare and may be hard to distinguish from adenomas
[56, 57]. They usually originate from the dorsum sellae.
When invading into the cavernous sinus, meningiomas
tend to constrict the carotid lumen, which is usually not
a feature of adenomas [37, 58-60]. They often may cause
hyperostosis at the sites of bony attachment.

Craniopharyngiomas
Craniopharyngioma is an important differential diagno-
sis accounting for approximately 3% of all intracranial
tumors. Usually slow-growing, craniopharyngiomas
arise from squamous epithelial cell rests of Rathke’s

Figure 9. Left parasagittal meningioma of the planum sphenoidale with “dural tail” (T1-weighted coronal und sagittal scans after contrast

administration).

Figure 10. Suprasellar craniopharyngioma with cystic und solid components and typical suprasellar calcification in CT (contrast-enhanced sagittal
and coronal T1-weighted imaging, T2-weighted sagittal imaging, and sagittal and axial plain CT).
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pouch [61]. Craniopharyngiomas
may be divided into adamanti-
nomatous or squamous-papillary
histological types [62]. In children,
they make up about 5-10% of all in-
tracranial neoplasms, being third in
frequency to medulloblastoma and
astrocytoma. Patients usually present
with headache, visual impairment,
hydrocephalus, or hypopituitarism.
Although suprasellar in origin, about
50% of craniopharyngiomas extend
into the sella. The suprasellar compo-
nent of the craniopharyngioma may
induce edema to spread along the
optic tract [63, 64]. In CT and MRI,
craniopharyngioma has a typical het-
erogeneous appearance with cystic
and solid components and frequently

Figure 11. Paraophthalmic “giant aneurysm” of the right internal carotid artery with extension
up to the optic chiasm (T1-weighted coronal scan after contrast administration and digital
subtraction angiogram of the right internal carotid artery).

(approximately 93%) abundant calcifications (Figure 10)  intrasellar [66, 67]. Occasionally, these tumors can ex-
[62, 65]. The solid tumor portions as well as the cyst wall ~ tend to involve the sella turcica and simulate a pituitary
enhance usually after contrast administration. macroadenoma. Germinomas usually show prominent

Germ Cell Tumors

contrast enhancement and present well-defined mar-
gins. Individual case reports describe sellar lesions that

Intracranial germinomas occur most frequently in the  radiologically cannot be differentiated from pituitary ad-
pineal and suprasellar region but can also be primarily ~ enomas, such as chondrosarcomas, granular cell tumors

Figure 12. Hypophysitis with thickening of the pituitary stalk in combination with an intense contrast enhancement (coronal [before and after
contrast administration] and sagittal T1-weighted imaging).

Figure 13. Para- and suprasellar dermoid (plain CT, axial T2-weighted and axial and sagittal T1-weighted imaging).

12
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[68, 69], gangliocytomas [70, 71], fibrosarcomas [72, 73],
hemangiopericytomas [74], esthesioneuroblastomas [75],
melanomas [76], ependymomas [77], or lymphomas [78].

Aneurysms

Aneurysms of the sellar region usually originate from
the cavernous or supraclinoid portions of the internal
carotid artery and account for up to 10% of all cerebral
aneurysms. In selected cases, they can mimic other su-
pra-, para- or intrasellar lesions [79]. MRI or CT are
useful in differentiating tumor from thrombosed and
nonthrombosed aneurysms (Figure 11). Usually, the
aneurysm itself can be sufficiently visualized by nonin-
vasive imaging using MRA or CTA.

Inflammatory and Infectious Lesions
Sarcoidosis, a systemic disease featuring multiple nonca-
seating granulomas, may involve the central nervous sys-
tem in about 5% of cases. Predilection sites are the lep-
tomeninges, especially the sellar and suprasellar region,
such as the pituitary stalk, optic chiasm and the hypo-
thalamus, respectively [80]. Since radiologic differentia-

tion from other diseases such as lymphocytic hypophy-
sitis is often impossible, clinical history and time course
are of great importance. Lymphocytic hypophysitis is a
rare autoimmune inflammatory disease most often seen
in women in the peri- or postpartum period. Clinical
symptoms usually include diabetes insipidus, amenor-
rhea, hypopituitarism, headache, and visual impairment
favorably responding to steroid therapy [81-83]. MRI
usually demonstrates thickening of the pituitary stalk
in combination with an intense contrast enhancement
[84] (Figure 12). Granulomatous hypophysitis can occur
with fungal infections, tuberculosis [85], sarcoidosis [86],
Langerhans’ cell histiocytosis, and Wegener’s granulo-
matosis [87] and accounts for approximately 1% of sellar
masses. The typical radiologic appearance is similar to
that of lymphocytic hypophysitis [88, 89]. Pituitary ab-
scess can be primary or secondary due to an adenoma
or to surgical procedure [90]. Spread of gram-positive
bacteria from the sphenoid sinus is another source of in-
fection, but rare infectious diseases such as toxoplasmo-
sis [91] or cryptococcosis have been described. Typical
MRI findings are those of a round sellar mass with ring

Figure 15. Hamartoma of the tuber cinereum (axial and sagittal FLAIR and coronal unenhanced T1-weighted imaging).
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enhancement. Furthermore, menin-
geal enhancement due to concurrent
meningitis may help distinguishing
pituitary abscess from pituitary ad-
enoma [92-94].

Dermoid and Epidermoid Tumors
Both dermoid and epidermoid tu-
mors are benign, slow-growing con-
genital lesions which result from
inclusion of epithelial elements dur-
ing embryogenesis. They may cause
mass effect in the sellar, parasellar
or suprasellar region resulting in
visual disturbance or endocrine dys-
function and account for < 2% of
all intracranial neoplasms. Epider-

Figure 16. Right parasellar neurinoma of the trigeminal nerve (axial T1-weighted imaging be-
fore and after contrast administration).

moids are often hypointense in T1- and hyperintensein  and sixth cranial nerve [100]. They are slow-growing
T2-weighted images (Figure 13). Depending upon their ~ tumors, and rarely, bony remodeling of the lateral por-
fat or calcium content, dermoid tumors can also show a  tion of the sella or the apex of the petrous bone can be
hyper- or hypointense signal in T1 [95, 96] (Figure 14).  seen. Expansions through the superior orbital fissure or

For epidermoid tumors, diffusion-
weighted images are helpful, as they
typically show a markedly increased
signal.

Hypothalamic Hamartomas
Hypothalamic hamartomas are of
neuronal origin and represent con-
genital heterotopias usually located
within the tuber cinereum. They usu-
ally affect children, who present with
precocious puberty and epileptic,
typically gelastic seizures [97]. Char-
acteristically, MRI and CT show a
rounded expansion of the tuber cine-
reum, best seen in coronal and sag-
ittal images. Hamartomas are isoin-
tense to the cerebral cortex in both
T1- and T2-weighted images (Fig-
ure 15). Since they are rarely larger
than 1-2 cm in diameter, little mass
effect is seen [98, 99].

Schwannomas/Neurinomas
Nerve sheath tumors in the parasel-
lar region are very rare lesions and
usually arise from the trigeminal
nerve (V1/V2) or the third, fourth

14

Figure 17. Extensive clival chordoma with its typical heterogeneous configuration (axial and
sagittal T2-weighted imaging, contrast-enhanced coronal and sagittal T1-weighted imaging).
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the oval and round foramen are published. On MRI and
CT, they show an intense (usually heterogeneous) con-
trast enhancement (Figure 16) [101, 102].

Tolosa-Hunt Syndrome

The Tolosa-Hunt syndrome is a painful, recurrent oph-
thalmoplegia that usually responds favorably to steroid
medication. It is associated with granulomatous inflam-
matory changes at the cavernous sinus and the superior
orbital fissure and can frequently affect various cranial
nerves located within this area [103]. Contrast-enhanced
MRI and CT show an asymmetric expansion of the cav-
ernous sinus up to the superior orbital fissure or the or-
bital region [104-106].

Cavernous Sinus Thrombosis
Thrombosis of the cavernous sinus is a rare condition
and often secondary to iatrogenic or septic etiologies
[107,108]. On MRI and CT, enlargement of the cavern-
ous sinus with internal filling defects and incomplete en-
hancement of the sinus may be noted. MR images might
show high-signal thrombus within the cavernous sinus
[109]. Additionally, periorbital edema, exophthalmus
or dilatation of the superior ophthalmic vein can occur.

Neoplasms Involving the Clivus

Neoplasms in the clival region can include chordoma,
chondrosarcoma, hemangiopericytoma [110], menin-
gioma, lymphoma [111], plasmocytoma, paraganglioma
[112], or metastasis. With an incidence < 1%, chordoma
and chondrosarcoma are even rarer than malformative
tumors [113]. Clival chordoma is a slow-growing tumor
arising from the remnants of the primitive notochord.
It shows no age or sex predilection, usually causes bony
destruction and can reach considerable size at the time
of diagnosis. This extracranial tumor is heterogeneous-
ly hyperintense on T2-weighted images and shows a
marked contrast enhancement (Figure 17). Chondroma
is another bone-destructive, nodular/lobular tumor that
tends to undergo mucinous, cystic regression and cal-
cification. It most commonly arises from cartilaginous
remnants in the area of the foramen lacerum. Imaging
findings are similar to those in chordoma. Clival tumors
tend to extend posteriorly into the prepontine cistern
[114-117].

Neoplasms Involving the Sphenoid Sinus

Mucoceles are the most common space-occupying mass
lesions of the sphenoid sinus. The pathogenesis relates
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to obstruction of the sphenoid ostium (secondary mu-
cocele) or mucous retention cyst expansion (primary
mucocele). On CT, a nondestructive mass, causing a
thinning and bulging of the bony sinus walls may be
seen. The sellar contents can mimic a para- or supra-
sellar mass. MRI better demonstrates the wall-enhanc-
ing fluid-filled lesion [118-120]. Rarely, inverted papil-
lomas arising from the ethmoid cells can extend to the
sphenoid sinus.
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