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INTRODUCTION
The sellar region is an anatomically complex
area where a variety of neoplastic,
developmental, inflammatory and vascular
pathologies occur. Even small lesions in this
region can lead to significant clinical
consequences
including
hormonal
imbalances, visual defects and obstructive
hydrocephalus due to mass effect on
adjacent important structures.
Plain skull radiographs are insensitive and
are infrequently used for diagnosing
pituitary region pathology. CT and MRI are
the mainstay in diagnosis of pathology in
this region. Currently, MRI is the imaging
modality of choice due to its superior soft
tissue
delineation
and
pathological
characterization1.

RADIOLOGICAL ANATOMY
The pituitary gland and the inferior part of
the stalk lie within the sellaturcica, a bony
fossa in the basisphenoid bone. Inferior to
the
sellaturcica
is
the
sphenoid
sinus(Figure1). The suprasellar cistern has
the circle of Willis, optic chiasma and the
upper part of the pituitary stalk. The
hypothalamus and infundibular recess of
third ventricle are seen above this.
The cavernous sinuses lie on either side of
the sella turcica. The internal carotid artery
and abducent nerve lie within the cavernous
sinus. The oculomotorand trochlearnerves,
ophthalmic as well asmaxillary divisions of
trigeminal nerve lie within the lateral wall.
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The pituitary gland has a larger anterior lobe
and a smaller posterior lobe. The anterior
lobe appears isointense to grey matter on
both T1W, T2W images2. The posterior
pituitary has intrinsic high T1 signal in 90%
(pituitary „bright spot‟) and is usually
hypointense on T2W images(Figure
2)3,4.The normal gland and stalk show
homogenous contrast enhancement.4
The size of the pituitary gland varies with
gender, age and physiological status.
„Elster's rule‟ of 6, 8, 10, 12 is a useful guide
to normal gland height: 6 mm for infants and
children, 8 mm in men and postmenopausal
women, 10 mm in women of reproductive
age and 12 mm for women in late pregnancy
or postpartum3.The normal pituitary stalk
has a thickness of 2 to 4 mm or equal to or
less than the diameterof the Basilar artery1.
IMAGING MODALITIES
The radiographic size of the sella on plain
X-rays is not an accurate indicator of
pituitary gland abnormality1.Cross-sectional
imaging
demonstrates
anatomy
and
pathology of this region well. CT imaging of
the pituitary region is performed with noncontrast followed by contrast-enhanced CT
and multiplanar reconstruction of images.
CT demonstrates calcifications and bony
details better than MRI and plays a major
role in patients who are contraindicated for
MRI.
3T MRI is superior to 1.5T MRI for imaging
of the pituitary region5. MR images are
acquired as thin sections of 3mm in sagittal
and coronal planes on T1W,T2W spin-echo
sequences using a small FOV and high
resolution matrix1. Small lesions may only
be seen followingiv Gadolinium-DTPA
enhancement.Dynamic MRI is the technique
of choice for diagnosing microadenomas.In
dynamic imaging thin sections of 2.5mm are
acquired in coronal plane after a bolus of
0.05 ml/kg intravenous Gadolinium1.
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PATHOLOGY
Pituitary Macroadenoma
Pituitary macroadenomas are tumours
measuring more than10mm in size4. They
are the most commonly diagnosed tumour of
this region in adults.6As they grow, they first
expand the sellaturcica(94-100%)6 and then
grow upwards, characteristically giving rise
to a „snowman‟ or „figure of 8‟ appearance
due
to
indentation
by
the
4
diaphragmasella(Figure 3) .
Macroadenomas are typically isointense to
grey matteron both T1W and T2W
images2.They demonstrate inhomogenous
moderate to bright enhancement with IV
contrast(Figure 4)4.Signal characteristics
vary depending on the presence of
haemorrhage, cystic change or necrosis.
(Figure5).Areas of necrosis, cystic change or
hemorrhage are often seen in larger
adenomas2,4.Intra-tumouralhaemorrhage is
more frequent in macroadenomas than in
other tumours of this region7.T2* gradient
echo
is
sensitive
for
detecting
7
haemorrhage.Calcification is rare .
Cavernous sinus invasion can occur and is
assessed based on degree of encasement of
the internal carotid artery. Encasement of
less than 90 degrees makes invasion very
unlikely, whereas more than 270 degrees
indicates invasion with high certainty(Figure
6)4.
Pituitary Microadenoma
Pituitary adenomas less than 10mm in size
are considered as microadenomas. A
microadenoma is seen only in 70% of scans
without IV contrastmedium and may appear
as a bulge in the outline of the gland4.
Dynamic MR imaging can reduce the falsenegative rate and facilitate diagnosis8.The
typical enhancement pattern is centrifugal,
first in the stalk and gradually the entire
14
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anterior lobe1.Homogenous enhancement
and maximum image contrast between
normal pituitary and microadenoma occurs
between 30-60 s(Figure7)8.Microadenomas
are relatively nonenhancing at this stage and
appear hypointense within an enhancing
pituitary
gland(Figure8)1,8.They
show
delayed enhancement and the peak
enhancementoccurs between 60-200s8.A
further delayed image may demonstrate
microadenoma as a hyperintense lesion1.

Rathkecleft cyst

Craniopharyngioma

CT appearance is of a homogenous low
attenuation lesion(Figure12). Calcification
of the cyst wall occurs rarely11. On MRI,
T1W signal characteristics vary with cyst
content. It may be of high intrinsic signal
intensity due to proteinaceous material or
appear similar to CSF. T2W signal intensity
is variable2(Figure13)11,1. The cyst itself
does not enhance but the cyst wall may do
so(Figure; 14)12.An intra-cystic nodule is
characteristic, occurring in about 75% of
cases aiding to differentiate this from a
cystic macroadenoma12.

This tumour arises from embryonic
remnants of Rathke pouch and most
frequently occurs in childhood with a further
peak in the 6th decade6.
There are two histological types with
different
imaging
appearances.
The
adamantinomatous type(90%) occurs in any
age group but most often in children. It has
cystic components and calcifications in
majority (90%)(Figure 9). The papillary
type(10%) which occurs in adults has cysts
or calcifications less commonly6,9.
The epicenter of craniopharyngiomas is
usually suprasellar. Extension into the sella
is common but it expands the fossa only
when it is very large. A purely intrasellar
lesion is rare9The tumour frequently
compresses the thirdventricle resulting in
obstructive hydrocephalus.MRI appearance
is usually pathognomonic in children due to
heterogenous
signal
characteristics
(Figure10).
On T1W images cysts in adamantinomatous
type are iso- to hyperintense to brain due to
high protein content(Figure11). T2W signal
intensity is variable but about 80% are
hyperintense. Solid components show vivid
enhancement. Cysts when present in the
papillary type show low T1 signal intensity
similar to CSF9.
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Occasionally a remnant of Rathke pouch
could persist after post-natal period and later
in life may give rise to a Rathke cleft cyst. It
is usually an incidental finding and becomes
symptomatic only if large. There is a female
preponderance and it is rarely seen in
children10.It is most commonly located
within the anterior lobe of the pituitary but
may frequently occur in suprasellar location
too10.

Meningioma
This is the secondmost common tumor in
the pituitary region. It most often occurs in
middle-aged women2.Meningiomas of this
region usually occur in suprasellar location2.
On CT, meningiomas appear iso- to hyperdense with avid, homogenous contrast
enhancement6(Figure15). In contrast to
macroadenomas ballooning of the sella is
less
common
with
meningiomas(Figure16)6.Hyperostosis
of
adjacent bone is highly specific for
meningiomas, but is seen only in 34%2,6.A
CSF cleft between tumor and pituitary gland
is specific for asellar meningioma and
virtually
excludes
macroadenoma6.
Calcifications, cysts and hemorrhage are
atypical features2.Cavernous sinus invasion
occurs in about 18%2,6.
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Pictorial Essay | SLJR

Meningiomas are usually isointense to gray
matter on both T1W,T2W images.Marked
homogenous enhancement is characteristic
of meningiomas2.They commonly have
obtuse
dural
margins
and
linear
enhancement of adjacent dura (“dural tail
sign”) in about 68%, which are known to be
typical of meningiomas(Figure17)2,6. Flow
voids and peritumoraloedema are also
common in them2.
Empty Sella
This may be an incidental finding on MRI or
the patient may have symptoms similar to
the presence of a mass in this region.
CSF is found filling the sella and may mimic
a cystic macroadenoma13. Thesella is usually
enlarged and thinned out without
destruction. The infundibulum traverses the
CSF-filled sella without displacement“the
infundibulum sign”(Figure 18)3. “Total”
empty sella is when more than 50% of sella
is filled with CSF and the gland is
compressed to less than 2mm14.It is „partial‟
when less than 50% of the sella is filled with
CSF. Pituitary gland height ranges from 37mm14.
Primary empty sella occurs in combination
of increased CSF pressure and a
defect/incomplete diaphragmasella (normal
variant) and is found in pregnancy, obesity
and idiopathic intracranial hypertension14.
Secondary empty sellaisdue to regression of
the pituitary gland after surgery or
radiotherapy or in apoplexy14.
Supra and parasellar aneurysms
The parasellar region is the most common
location for giant intracranial aneurysms
measuring more than 2.5cm2.Aneurysms of
cavernous, supraclinoidinternal carotid
artery may present as visual field defects.
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CT usually shows dense homogenous
enhancement of the aneurysm, but it is
heterogenous when partially thrombosed.
(Figure19)Sellar erosion can occur and
rarely it mayextend into the sella, enlarging
it2,6.
MRI has superseded CT cerebral
angiography due its sensitivity to changes in
flow
and
hemoglobin
degradation
products2.Involvement of vessels and MRI
appearances are usually characteristic
enough to waive off the need for MR
angiography for diagnosis2,6.
T1 hyperintensity is caused by subacute
thrombus or flow related enhancement. T2
hypointense areas are caused by intracellular
deoxyor
methhemoglobin,calcifications or flow voids in a
patent lumen. Peripheral crescentic lamellae
may be seen due to Haemoglobindegradation products in the thrombus
(Figure 20)2,6.
Conclusion
Lesions in the pituitary region can have
overlapping imaging features. This may lead
to difficulties in differentiation between
them. However, the knowledge of certain
imaging findings specific to a particular
pathology can lead to a more accurate
diagnosis.Thus a good knowledge in
anatomy and imaging appearances of the
common pathologic lesions in this region is
vital.
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Figure 1:T1W, T2W MRI showing normal anatomy of sellar region

Figure2:T2W,T1W images: pituitary gland, stalk and infundibular recess of 3rd
ventricle. Note the „bright spot‟ of posterior pituitary on T1W image
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Figure 3: Typical “Snow man” appearance of macroadenoma

Figure 4: Moderate enhancement of a
macroadenoma
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Figure 5: Cystic change and a fluid-fluid
level indicating haemorrhage

Figure 6: Expansion of sella and
R/cavernous sinus invasion
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Figure 7: Dynamic Contrast MRI - gradual progressive enhancement (Yellow arrow) of
normal pituitary on subsequent images resulting in homogenous enhancement

SLJR Volume 2 Issue 2 Nov 2016

21

Pictorial Essay | SLJR

Figure 8: Microadenoma - a relatively
non-enhancing lesion within a contrastenhanced pituitary

Figure 9: Calcifications in a
craniopharyngioma
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Figure 10: Craniopharyngioma (Yellow arrow). Pituitary gland separately identified

Figure 11: High T1 signal intensity cysts.
The tumour was causing obstructive
hydrocephalus requiring a VP shunt.
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Figure 12:Rathke‟s cleft cyst

Figure 13: Rathke‟s cleft cyst; homogenous T2 signal intensity similar to CSF but with no
suppression of signal on FLAIR image

Figure 14: Enhancement of wall of a
Rathke‟s cleft cyst
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Figure 15: Suprasellar meningioma showing avid enhancement

Figure 16: Bone window image showing
no expansion of sella
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Figure 17: Vivid homogenous enhancement with dural tail (arrows)

Figure 18: Fluid filling the sella, with FLAIR image confirming CSF. Note bright spot in the
sella- the ‘infundibulum sign’
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Figure 19:
aneurysm

Heterogenous R/sided parasellar mass on CT. MRI revealed a R/ICA

Figure 20: Partially thrombosed aneurysm in the R/Cavernous
Circumferential clot of different ages arranged in layers like an onion peel.
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sinus.

27

