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ABSTRACT

Background: The sellar and suprasellar regions represent anatomically complex and clinically
significant areas due to their proximity to critical neurovascular structures and the diversity of
potential pathological entities. Magnetic Resonance Imaging (MRI) serves as the diagnostic
modality of choice, offering superior soft tissue contrast and multiplanar capabilities. This study
was undertaken to evaluate and categorize sellar and suprasellar space-occupying lesions based
on their MRI characteristics.

Methods: A retrospective observational study was conducted over one year at the Department
of Radiodiagnosis and Imaging Sciences, Jorhat Medical College and Hospital, Assam. Eighteen
patients with confirmed sellar or suprasellar space-occupying lesions underwent MRI evaluation
using a 1.5 Tesla GE scanner. Imaging protocols included non-contrast and contrast-enhanced T1-
weighted, T2-weighted, FLAIR, DWI, and MR spectroscopy sequences. Lesions were assessed
based on location, signal intensity, enhancement patterns, and mass effect. Clinical history and,
wherever available, histopathological results were correlated.

Results: The study population consisted of 8 males and 10 females, with an age range of 9 to 67
years (mean age: 37 years). The most prevalent presenting complaint was visual disturbance.
Among the 18 patients, the most frequently encountered lesion was pituitary macroadenoma
(n=6, 33.3%), predominantly involving the intrasellar region with suprasellar extension and
cavernous sinus encasement. Craniopharyngiomas (n=4, 22.2%) exhibited mixed cystic-solid
morphology with hyperintense cystic components, and solid enhancing nodules. Intracranial
aneurysms (n=4, 22.2%) were characterized by rounded masses with low T2 signal intensities,
with confirmation by CT angiography. Meningiomas (n=3, 16.6%) demonstrated classical imaging
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features including dural tail sign, and preserved cerebrospinal fluid-vascular cleft. A single case
of astrocytoma (n=1, 5.5%) involved the suprasellar region with cystic and solid components
peripheral enhancement on contrast administration, consistent with a pilocytic subtype.

Conclusion: MRI plays an indispensable role in the assessment of sellar and suprasellar lesions
facilitating accurate diagnosis and management planning. The study underscores the importance
of recognizing specific imaging signatures to differentiate among common pathologies, minimize
diagnostic errors, and guide therapeutic strategies.
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Introduction

The sellar and suprasellar regions are anatomically intricate, containing a wide variety of tissue
types, particularly from a cytogenetic standpoint. Because of its small size and location near vital
structures, imaging of the pituitary and parasellar areas pose significant challenges. Detecting
subtle abnormalities requires imaging with high contrast and excellent spatial resolution.
Moreover, anatomical differences among individuals can complicate the diagnostic process. MR
remains the gold standard for evaluating the pituitary and surrounding tissues due to its superior
contrast and multiplanar capabilities(1,2).

The sellar area owing to its anatomical intricacy, permits the emergence of over 30 different
types of lesions, which may stem from the pituitary gland or surrounding tissues such as the third
ventricle, cavernous sinus, meninges, vasculature and cranial nerves. Approximately 75-80% of
sellar and parasellar masses fall under the “Big Five” categories: Pituitary macroadenomas,
meningiomas, intracranial aneurysms, craniopharyngiomas and astrocytomas(3).

MRI has proven to be a highly effective imaging modality for detecting and characterizing
numerous intracranial lesions owing to its superior soft tissue contrast and detailed visualization
of vascular anatomy- features particularly crucial in the evaluation of suprasellar structures (4).
Pituitary macroadenoma is the most common mass primarily arising in the sellar compartment.
MRI is the standard diagnostic tool to localize the lesion’s origin and to assess their effect on
compression or invasion of nearby structures such as the optic chiasm and cavernous sinuses.
Common radiologic signs include enlargement of the sella, bone remodeling or erosion, invasion
of the cavernous sinus and irregular, lobulated borders (5).

Lesions such as craniopharyngiomas, meningiomas, Rathke cleft cysts and ectopic pituitary
tumors may arise primarily from parasellar region. Surgical resection, with or without adjuvant
radiotherapy is the primary mode of treatment. Notably, emerging studies have identified
genetic mutations and alterations in signaling pathways that are being explored as molecular
targets, offering potential for precision therapies, especially in craniopharyngiomas and
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meningiomas(6). Moreover, a critical misdiagnosis, such as mistaking an intrasellar aneurysm for
a macroadenoma, could result in catastrophic complications if surgery is pursued (7).

To summarize, sellar lesions remain a complex clinical challenge due to their varied presentations

and the intricacy of the surrounding anatomy. Advancements in our understanding of the

detailed anatomy of this area, alongside continual refinement in imaging modalities and deeper 212
insights into the underlying pathophysiology, are essential to enhance clinical management.

Methodology

The Retrospective observational study was conducted in the ‘Department of Radiodiagnosis and
Imaging Sciences, Jorhat Medical College and Hospital, Jorhat Assam’ for the time frame of 1 year
from January 2024 to December 2024. All our patients were known cases of sellar and/or supra
sellar space occupying lesion as proven by MRI. The study was approved by the local ethics
committee and informed consent was obtained from the patients. A total of 18 cases of either
gender were included in the study who underwent MRI brain in 1.5 Tesla General Electric (GE)
MRI scanner.

Imaging protocol:

Non contrast thin section (slice thickness 2-3 mm) axial, coronal and sagittal T1WiIs.
Coronal T2WI

T2/FLAIR axial

Post contrast coronal and sagittal TIWI after administration of Gadolinium (0.05mm/kg
body weight).

Prior to contrast agent administration, breath hold DWI was done with a single-shot spin-
echo echo-planer sequence.

Image analysis

The scans were assessed from following imaging features:

Location — intrasellar and/or suprasellar or parasellar
Size and extent

Signal characteristics on T1, T2, T1+C sequences
Enhancement pattern

Presence of associated calcification, bony erosion
Presence of flow voids.

Relevant clinical information, including patient name, age, gender, symptoms, treatment
approach and follow-up data when available was collected from electronic medical records and

requisition.
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Diagnosis was made based on histopathological confirmation wherever available and in few cases
on the basis of radiological features and clinical context, as no histopathological confirmation
was available due to conservative management or loss to follow-up.
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Inclusion criteria

e Patients of any age and gender who gave consent for the study.
e Patients with sellar and suprasellar space occupying lesions on CT or MRI.

Exclusion criteria

e Patients with infective, inflammatory or traumatic lesions.
e Patients who did not give consent
e Postoperative cases where the baseline MRI scans were unavailable.

Results:

Out of the 18 patients included in the final analysis of the study, the cohort consisted of 8 males
and 10 females, with an age range of 9 to 67 years (mean age 37 years). The clinical
presentation varied, with the most common symptoms being visual field defects. The median
duration of symptoms prior to imaging was 3 months (range: 2 weeks to 6 months).

The distribution of types of lesions is as follows:

Pituitary macroadenoma (n=6,33.3% of cases)

Imaging characteristics included isointense lesions on T1W images, heterogenous enhancement
on post-contrast studies. The lesions involved the predominantly the intrasellar region with
suprasellar extension with displacement and/or encasement of cavernous ICA.

Representative case: 57-year-old gentleman presenting with headache and diplopia. There was
no body weakness.
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Figure 1 (a): T1 Sa p): T1 post contrast

Figure 1 (c): Coronal T2WI

The images (Figure 1 a-c: Origin, Department of Radiodiagnosis and Imaging sciences, Jorhat Medical
College and Hospital, Jorhat, Assam, India.) show T1 isointense sellar lesion with suprasellar extension
and heterogeneous enhancement on post contrast study which compresses and elevates the optic
chiasm. Fig 1(c) showing extension of tumour between medial tangent and the intercarotid line s/o

Knosp classification Grade 1 (8). Features are suggestive of Pituitary Macroadenoma (Histopathology
proven)
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Knosp Classification

Fig 1(d) shows Knosp classification(8). Knosp 0 when pituitary adenoma (PA) is medial to medial
tangent; Knosp 1 if PA extends to the space between the medial tangent and the intercarotid line; Knosp
2 when PA extends to the space between the intercarotid line and the lateral tangent; Knosp 3 if PA
extends lateral to the lateral tangent; and Knosp 4 with a complete encasement of intracavernous ICA.
Knosp score 3—4 were considered as invasive PA.

Craniopharyngioma (n=4,22.2% of cases)

Imaging characteristics included T1 hyperintense cyst with heterogenous nodule in
adamantinomatous type and T1 isointense solid lesion in papillary type. The cystic components
are variably hyperintense on T2WI and FLAIR with variable diffusion restriction. Solid portions
show heterogenous post-contrast enhancement. On MR spectroscopy, cyst contents show
broad lipid spectrum (0.9-1.5ppm).

Representative case: A 19-year-old male presented with visual disturbance and bifrontal
headache.
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Figure 2 (a): Sagittal T2WI Figure 2 (b): Coronal T2W1

Figure 2 (c): Axial T2 FLAIR Figure 2 (d): Coronal T1+C
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Figure 2 (e): Axial SWI

Figure 2 (f): MR Spectroscopy
Images (Figure 2 (a-f): Origin, Department of Radiology, Jorhat Medical College and Hospital,
Jorhat, Assam, India.) show a well-defined T2 hyperintense predominantly cystic mass lesion
with relatively T2 hypo and FLAIR iso to hyperintense solid component epicentered in
suprasellar region. Contrast enhanced T1 coronal MRI images show a homogenously enhanced
pituitary gland compressed and separately visualized beneath the mass lesion. The solid
component within the lesion also shows heterogenous contrast enhancement. Susceptibility
weighted images (2.e) show susceptibility artefact suggestive of calcification. MR Spectroscopy
(2.f) shows a broad lipid spectrum. Features are suggestive of Craniopharyngioma
(Adamantinomatous type)
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Aneurysm (n=4,22.2% of cases)

Imaging characteristics included rounded masses with heterogenous lamellated internal signal
intensity, predominantly high T1 and very low T2 signals with intense enhancement on post
contrast study. Rest of the brain may reveal chronic small vessel ischemic changes. The
presence of aneurysm was confirmed by retrospective CT angiography.

Representative cases:
I.A 64-year-old male presented with altered sensorium, gait ataxia and visual disturbance.

;

Figure 3.1 (c): Sagittal T1 C+ Figure 3.1 (d): Coronal T1
C+
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Figure 3.1 (e): Sagittal CT Figure 3.1 (f): MIP CT
angiography angiography

Images (Figure 3.1 (a-f): Origin, Department of Radiology, Jorhat Medical College and
Hospital, Jorhat, Assam, India.) Images 3.1(a) to 3.1(d) show rounded mass with very low T2
signal. Contrast enhanced T1 sagittal (3.1e) and dynamic contrast enhanced coronal (3.1f) MR
images show homogenously contrast enhanced pituitary gland separately visualized separately
and compressed by the lesion. Further MIP and Volume rendered CT angiography images (Fig
3.1 e-f) confirmed ACA/Acom aneurysm mostly thrombosed with a central lumen much
smaller than the outer sac.
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Il. A 39-year-old female presented with bilateral ophthalmoplegia.
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"

Figure 3.2 (a): Axial T2 Figure 3.2 (b): Sagittal Figure 3.2 (c): Sagittal
oblique T2-right oblique T2-left

Figure 3.2 (d): CT angiography Figure 3.2 (e): CT angiography
3D MIP 3D MIP
Images (Figure 3.2 (a-e): Origin, Department of Radiology, Jorhat Medical College and
Hospital, Jorhat, Assam, India.) Images 3.2(a) to 3.2(c) show rounded T2 flow voids arising

from bilateral internal carotid arteries. Further CT angiography MIP images (Fig 3.2 d-e) showed
two saccular aneurysms arising from supraclinoid segments of bilateral ICA.
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Meningioma (n=3,16.6%) 221

Imaging characteristics include masses isointense to grey matter clearly separate from the
pituitary gland showing avid enhancement with a dural tail and surrounding CSF-vascular cleft.

Representative case: A 37-year-old female complained of headache and visual loss.

Figure 4 (a): Axial T1 Figure 4 (b): Axial T2
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Figure 4 (c): Sagittal T1 +C Figure 4 (d): Coronal T1 +C

Images (Figure 4 (a-d): Origin, Department of Radiology, Jorhat Medical College and Hospital,
Jorhat, Assam, India.) Images 3(a) to 3(d) show a suprasellar lesion which is isointense to grey
matter on T1, with a CSF and vascular cleft on T2. Post contrast sagittal image shows thickening
of adjacent dura (dural tail sign). Coronal T1 post contrast images show the enhancing
infundibulum and pituitary gland separately visualized beneath the lesion. The ring
enhancement is owing to the fibrous type of meningioma.

Astrocytoma (n=1, 5.5% of the cases)

This tumor was located in the suprasellar region extending towards the intrasellar area. The
lesion was well defined withT1 low and T2 high signal intensity, with a few intralesional
components suppressed on FLAIR suggestive of cystic spaces. T1 post contrast study showed
avid enhancement of the solid components of the lesion with few non enhancing areas within,
denoting cysts. HPE was confirmatory of pilocytic astrocytoma.

Representative Case: A 11-year-old male patient complained of frequent headaches for 1
month.
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Figure 5 (a): Axial T1 Figure 5 (b): Sagittal T2

Figure 5 (c): Axial T2 FLAIR Figure 5 (d): Sagittal T1C
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Discussion

Our study retrospectively evaluated 18 patients with MRI evidence of space occupying lesions of
sellar and suprasellar region, assessing the MRI characteristics of the same. Our sample included
6 macroadenomas (33.3%), 4 vascular aneurysms (22.2%), 4 craniopharyngiomas (22.2%), 3
meningiomas (16.6%) and 1 astrocytoma (5.5%).

Macroadenoma was the most frequent encountered pathology (n=6 of 18 cases, 33.3% cases),
all of these lesions were intrasellar, this is concordant with previous literature by Terada T(9) and
Freda P et al(10) who found that pituitary adenomas represent the vast majority, over 90% of
intrasellar lesions in individuals who undergo surgical intervention for pituitary tumors. Pereira
et al(11) reported that 20.7% of the tumors were confined to the sellar region, 43.5% extended
into the suprasellar space. Our study revealed similar results with 3 out of 6(50%) of adenomas
extending to suprasellar region.

The distribution of craniopharyngiomas in our study (22.2 %) is in accordance with study by Choi
S.H et al (13 out of 64 i.e. 20.3% of total cases) where they included both intra and suprasellar
region masses in their study(12). Craniopharyngiomas are generally divided into two histologic
variants: papillary and Adamantinomatous, although some lesions may not fit into either
category. On MRI, squamous-papillary craniopharyngiomas typically present as predominantly
solid or mixed solid-cystic masses with spherical shape located in the suprasellar region. The solid
components often exhibit heterogenous but marked enhancement, occasionally containing small
necrotic foci. In contrast, the Adamantinomatous subtype tends to be cystic or predominantly
cystic and lobulated, typically arising in the intrasellar or suprasellar space as described by Eldevik
C et al and Sartoretti-Schefer S et al(13,14). Our study included three craniopharyngiomas all of
adamantinomatous subtype and they revealed similar MRI features.

The distribution of meningiomas in our study (16.6%) is almost equivalent to the study carried
out by Reul J et al (14.3%) (15). Meningiomas are classified as extra axial neoplasms and
commonly demonstrate hallmark imaging signs, including the presence of a CSF cleft, mass effect
on adjacent cortical structures(16). Meningiomas frequently exhibit linear contrast enhancement
extending along the dura mater, a characteristic radiologic feature referred to as the “dural tail
sign.” (17) . All the 3 meningiomas in our study showed these characteristic MRI features.

Hanak B et al in a study in 2012 (18)stated that intrasellar aneurysms originate predominantly
from the internal carotid artery(ICA) in 90% of documented cases, while the anterior
communicating artery (AcoA) contributes to the remaining 10%. Based on imaging findings from
34 published cases involving CT, MRI and angiography, intrasellar aneurysms have been
categorized into three distinct extension patterns: (1) parasellar aneurysms with medial
progression into the sella beneath the diaphragma sellae (“infradiaphragmatic”) (2) suprasellar
aneurysms extending through or displacing the diaphragma inferiorly into the sella
(“supradiaphragmatic”) and (3) large, broad-necked ICA aneurysm, without a defined pattern of
sellar invasion at diagnosis(“giant ICA aneurysms). In the present study, two out of four
aneurysms were supradiaphragmatic and two were large, broad necked ICA aneurysm out of
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which one was bilateral. The most frequently reported presenting symptoms included visual field
deficits or reduced visual acuity, headaches, and various forms of endocrine dysfunction.

One of the lesions in our study cohort was proven to be pilocytic astrocytoma on histopathology.
It exhibited features similar to those established in previous literature by Petrakakis et al (1) i.e.
the lesion typically exhibited a cystic component that appears hyperintense on T2-weighted
imaging, reflecting central necrosis, and demonstrated irregular peripheral enhancement
following gadolinium contrast administration. A distinguishing feature is the clear demarcation
between the tumor and the normal pituitary gland.

Conclusion:

This study provides a comprehensive evaluation of the imaging features and clinical profiles of
various sellar and suprasellar masses, emphasizing the diagnostic value of MRI in differentiating
between the diverse etiologies within this anatomically complex region. Pituitary
macroadenomas emerged as the most frequently encountered pathology, followed by
craniopharyngiomas, vascular aneurysms, meningiomas, and a single case of pilocytic
astrocytoma. The imaging characteristics observed across cases closely aligned with established
literature, reinforcing the reliability of MRI in lesion characterization, localization, and surgical
planning. Importantly, the study highlights the need for meticulous interpretation of imaging
findings to avoid misdiagnosis, particularly in cases of aneurysms mimicking neoplastic lesions.
Continued refinement of imaging protocols and integration of advanced techniques such as MR
spectroscopy and angiography are essential to improve diagnostic accuracy and optimize patient
outcomes in the management of sellar and suprasellar masses.
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