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Abstract: The role of Neuroradiology in diagnosing and managing nervous system malignancies places it as an essential component of Neu-
ro-oncology multidisciplinary tumor boards. Lesions are identified and characterized using advanced imaging, and choices of therapy are
guided. They provide crucial insights to surgeons in planning resections and biopsies in vitally sensitive brain regions. In addition, they aid
post treatment follow-up and radiotherapy. They collaborate with neurosurgeons, neuropathologists, radiation and medical oncologists in these
meetings to review cancer cases, integrate imaging with histopathology, formulate treatment plans for best patient interest. The paper aims to
study the role of Neuroradiologists in nMTB. Neuroradiologists face many challenges and limitations during interdisciplinary collaborations
owing to the complexities of emerging neuroradiological imaging modalities. Other than that there are problems such as communication
barriers mainly due to the use of technical words, lack of patient communication, and lack of interpersonal communication between neurora-
diologists and referring clinicians that can have a negative impact on the understanding or potentially the clinical outcomes of MTBs. The new
and emerging diagnostic modalities can be useful to neuroradiologists in accurate diagnosis, grading, management, and prognosis prediction in
multidisciplinary. Advanced Al models such as Radionomics, radiogenomics, and deep learning models can detect complex imaging features,
and distinguish between brain GBM and brain metastasis which can help predict patient survival. However, their potential rests in the new
knowledge about this condition as these clinical data are limited due to lack of generalizability and reproducibility. Interpreting neuroradio-
logical results are precise; accurate diagnosis requires specialized training in neuroradiology. Structured training program also ensures that
neuroradiologist adheres to standardized practices and prevents any clash of difference among neuroradiologists.

Keywords: Neuro oncology Multidisciplinary Tumor Board (nMTB), Glioblastoma, Multidisciplinary Tumor Board (MTB), Radionomics,
Neuroradiologist.

INTRODUCTION Neuro oncology is a field of medicine concerned with diagnosis
and treatment of tumor localization of the nervous system and
main directions of treatment are surgery, radiation therapy, and
medications (usually consisting of chemotherapy, immunomod-

ulators, etc). Nervous system tumors necessitate a collaborative

Most medical specialties view cancer as very complex disease.
It is important to examine new advances in the era of precision
medicine, which is defined as the information being gathered

about a person's genetics, environmental situation, and life-
style to select suitable therapy. Precision oncology, or focused
changes chosen based on the type of cancer, is driving a massive
increase in cancer research. For determining specific targeted
therapies and precise treatment modalities when considering
cancer care, there comes multidisciplinary cancer care teams
[1]. According to the Calman-Hine report, which outlines the
principles for organizing and structuring exceptional multidis-
ciplinary treatment given the reality of increasing complexity of
managing cancer and its inconsistent results, this is where these
teams commence their activities [2].

Multidisciplinary Tumor boards (MTBs) review newly diag-
nosed and ongoing cancer cases. Regularly scheduled meetings
including multiple clinicians, focus to improve clinical outcomes
and to provide cost- effective care in complex malignancies, in
addition to it, some boards focus on rare cases for instructional
purposes [3, 4].
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approach, and neuroradiology must have a leading role in the
care of these patients. Patients with neurological symptoms, with
indications for the use of imaging methods, in most cases MRI
of spine and brain. Neuroradiology is a subspecialty of radiology
that is mainly involved in diagnosis giving radiographic possi-
bilities to neuro oncologists [5].

Indeed, neuroradiologists are essential to the diagnostic process
and facilitate a clear diagnosis through providing important and
essential information in such a way. Imaging is initially per-
formed to identify and characterize the lesion and then precisely
maps its anatomical location within the brain [6]. In other words,
we need neuroradiology to know if the lesion is a glioma and
then further imaging is done to define it. Advanced imaging tech-
niques can help to determine if a lesion lies in an area amenable
to surgical resection or a biopsy. When the lesion is close to or
within eloquent brain areas, it is impossible to test any interven-
tion without exacerbating neurologic deficits [7]. In the case of
a glioma, these tumors may arise in the cerebral hemispheres
or may even invade deep brain structures such as the corpus

www.njhsciences.com



S4  National Journal of Health Sciences, 2025, Vol. 10. Special Supplement 1

callosum, where image guided tissue biopsy may be preferable
to surgical resection in some cases and the role of neuroradiol-
ogists is crucial in making these decisions while achieving the
balance between a good quality of diagnostic clarity and risk
of intervention [7, 8]. In addition to diagnosis, neuroradiologi-
cal guidance is important in making therapeutic decisions and
in assessing therapeutic response. These include pre-operative
imaging methods to assist surgeons in planning the safest route
to resect tumors, such as stimulation mapping, corticospinal tract
imaging (diffusion tensor imaging based on MRI and transcra-
nial magnetic stimulation) and somatosensory evoked poten-
tial techniques; as well as intraoperative neuronavigation, MRI
aiding in maximal tumor resection; radiotherapy techniques like
diffusion tensor imaging or functional MRI to delineate a tumor
focus without surgery; and post treatment imaging assisting in
documenting treatment induced alterations or recurrence rate,
and so on, providing a measure of treatment efficacy [9-12].
Follow up imaging is invaluable in a timely management of
recurrence.

Neuroradiology plays a valuable role in every area of the neu-
rooncology care continuum from the initial diagnosis to contin-
ued therapy and progression monitoring. The aim of this paper
is to assess the role and impact of neuroradiologists in nMTB
where neuroradiologists’ specialty niche added value to the
patient pathway with the benefit of imaging. In this paper, we will
explore how their contributions not only improve tumor staging
and surgical planning, but how they are included in patient man-
agement long term. The contributions of neuroradiologists in
these collaborative settings demonstrates an essential compo-
nent of neuro-oncology care, which is integrated, team based.

NEURO-ONCOLOGY MTB IMPLEMENTATIONS
AND OUTCOMES

A retrospectively reviewed clinical data of paediatric CNS
tumor patients have reported reduced histological diagnostic
interval following the implementation of MTBs. Additionally,
the 5 years overall survival rate has improved significantly in
patients with medulloblastoma and other rare CNS tumors [13].
Neuro-oncology MTB plays a vital role in not only determining
the histological diagnosis in central nervous system lymphoma
(CNSL) but also stratifying surgical candidates. Moreover,
nMTBs clinical and radiological assessment showed high diag-
nostic concordance in cases of relapsing CNSL [14].

Notably, cases discussed during nMTB were reported to have a
short referral time compared to those not discussed, highlighting
their roles in improved clinical decision making. These discus-
sions further lead to appropriate and timely referral to first line
specialists such as neurosurgeons [15, 16].

THE ROLE OF NEURORADIOLOGISTS IN TUMOR
BOARDS

Neuro oncology Multidisciplinary tumor boards (nMTB) relies
heavily on neuroradiologists. CNS tumors have a major impact
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in diagnosis, prognosis, and assessing treatment response [17].
When a patient reports with neurological complaint, clinical
evaluation collectively with imaging studies helps in formulat-
ing the diagnosis. Most common modality used in this regard is
Magnetic resonance imaging (MRI) and Computed Tomography
scans for diagnosis and follow-up [7]. Although MRI and CT
scans proved phenomenal in initial workup, with latest advance-
ment in neuroradiology, nowadays patient workup is strength-
ened by Positron Emission Tomography (PET) scans which
provide essential information about metabolism and prolifera-
tion of various cancers [18]. A more current approach now war-
rants the use of PET/MRI hybrid models [19]. In both combined
models, MRI with the ability to generate high resolution images
and exceptional tissue contrast adds to the value. Additionally,
its subtype, Diffusion weighted imaging (DWI), enhances image
to better evaluate cell density, assess tumor grade and extent
which can aid in forming surgical resection plan and follow-
ing prognostic outcomes [20, 21]. On the contrary, PET scans
give valuable insights on brain metabolism and functioning,
it assists in distinguishing high grade tumors from low grade
tumors. Post-treatment PET scans can help detect recurrence
and malignant transformation of tumors [22, 23].

In the challenging field of neuro oncology, neuroradiologists
play a significant part in augmenting patient care by providing
constructive remarks through radiological insights, during tumor
board meetings. Thus their input speaks for their role in nMTB
and is extremely crucial for standardized patient care. Complex
cases of neuro-oncology are discussed in nMTB. The case pre-
sentation involves patient history, clinical presentation, imaging
differentials, diagnostic studies and proposed treatment strategy.
The later domains include integral input from neuroradiology.
They discuss diverse image findings which are integrated with
histopathological reports. Keeping that in mind, radiological
records about diagnosis, anatomical locations, risk to adjacent
tissues of the brain and post treatment follow up, the best possi-
ble treatment plan is formulated [24].

OTHER SPECIALTIES COLLABORATIVE
DYNAMICS

Care for nervous system tumor patients must be multifaceted.
Neuro-oncologists in turn work alongside many supportive pro-
viders, such as neurosurgeons, radiation oncologists, neurora-
diologists, neuropathologists, medical oncologists, palliative
medicine, and radiation therapy. Neurosurgeons take great care
in developing approaches to resectable tumors or biopsies, while
also advising them on important preoperative and postoperative
care. Once the tissue samples are obtained they are sent to neu-
ropathologists, who play a crucial role in correlating the tumor's
histopathology with radiographic and other investigative find-
ings [5]. Radiation oncologist details the use of intensity-mod-
ulated radiotherapy (IMRT), volumetric-modulated arc therapy
(VMAT) and stereotactic radiosurgery (SRS). These modalities
ensure delivery of higher dose radiations to target pathological
focus and also minimize irradiations to adjacent normal brain
tissue [25]. Apart from these specialists, input from radiation
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oncologists is crucial in cases of brain metastasis or to determine
appropriate types of radiation therapy [5]. Together these provid-
ers show their collaborative role in neuro-oncology tumor board
meetings. These meetings ensure efficient patient care as multi-
ple specialists are collaborating to establish diagnosis, making
cost effective treatment regimens and post treatment follow up
plans [24].

CHALLENGES AND LIMITATIONS

Technical and Interpretation Problems

Variability and complexities in imaging make neuroradiol-
ogists face different interpretative and technical challenges
and errors. Radiology diagnostic discrepancies are divided
into interpretation and perception discrepancies. A study that
examined 254 cases of radiological diagnosis errors indicated
that interpretation and perception discrepancies were 25.2%,
and 74.8%, respectively. The study also showed that two times
more interpretation errors could happen in a clinical case when
neuroradiologists have not been practicing for less than 5 years.
Infectious, autoimmune, and inflammatory diseases are linked
to more interpretation discrepancies, whereas perception dis-
crepancy was associated with burden and frequencies of cases
read every hour [26]. Another study reports that there is a 2%
clinically significant rate of discrepancies in CT and MRI inter-
preting studies mainly involving vascular and neoplastic lesions
[27]. Conditions such as oligodendroglioma exhibit challeng-
ing variability in imaging interpretation, as demonstrated by a
study that reported visual interpretation difficulties and interob-
server discrepancies, even among clinical experts in inferring
oligodendroglioma histopathological grading [28]. MRI inter-
pretation variability in traumatic brain injury patients between
two neuroradiologists was reported to be problematic, resulting
in inconsistent diagnoses and incorrect treatment approaches,
which can lead to compromised healthcare and medicolegal
issues [29]. The interpretation of large amounts of data gener-
ated by advanced imaging modalities poses another challenge
for neuroradiologists because it requires specialized knowledge,
such as diffusion tensor imaging, and can lead to misinterpreta-
tion if not standardized [30].

Communication Barriers

Neuroradiologists encounter numerous barriers and obstacles in
trying to communicate with non radiologists what are often quite
complicated neuroradiological results. This may be owed to the
fact that radiology reports can often include technical terms
that patients, and other clinicians, might struggle to understand.
Unfavorable effects on healthcare system and on future imag-
ing research may result. The negative impact of communicating
incidental findings can be mitigated by including accompanying
resources that elaborate on radiological terms in lay terms [31].
Furthermore, neuroradiologists face challenges in communicat-
ing critical imaging findings to clinicians, but ongoing feedback
from clinicians can improve compliance [32]. Radiologists may
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also face challenges such as a lack of education and experience
in patient communication, navigating clinical uncertainties
and coordinating with interprofessional teams, dealing with an
expanded scope of practice, and frequently conveying serious
news [33].

The lack of interpersonal communication between radiology
practitioners and referring clinicians caused by the transition
from face-to-face communication to digital imaging and report-
ing techniques has a negative impact on understanding and,
potentially, clinical outcomes [34].

Addressing Discrepancies in Multidisciplinary Setting

Discrepancies and divergent opinions among the tumor board
members are addressed during multi-disciplinary neuroradiol-
ogy imaging review conferences, which have been shown to
facilitate radiation treatment planning and management in these
patients. A study reports nearly half (47%) of cases presented
in MTB experienced a change in imaging interpretation, with
32% experiencing substantial alterations and 14% experiencing
subtle changes, resulting in significant changes in the therapeutic
management of about 40% of patients, highlighting the signifi-
cance of neuroradiologist in MDT [35].

Advancements in Neuroradiology and their Impact

Emerging Imaging Technologies

Recent advances in neuro-oncological imaging are poised to
revolutionize and improve the diagnosis, histological grading,
staging, managing, and monitoring of the neoplasms of the
brain. Diffusion-Weighted-Imaging technique (DWI), a valuable
aspect of MRI, is used to estimate cell concentration, histopatho-
logical tumor grade, and extent, as well as to guide radiotherapy
and surgical resection. Positron emission tomography, or PET,
gives insight into the metabolic and other functional processes
by which the body functions. Differentiation between advanced
and early grade tumors and degree of resection, recurrence, and
progression to higher grade malignancy is done with this [36].

PET/MRI

PET/MRI using C11-methionine in the form of a tracer has been
associated with cancer cells having increased susceptibility for
brain cancerous tissues and is independent of metabolism with
distinguishing recurrence and post treatment changes of brain
tissue. It was found that the hybrid C11-MET-PET/MRI has a
higher accuracy, specificity, and sensitivity than MRI or PET
alone [37-39].

MR perfusion imaging has surfaced as a promising modality,
evaluating blood flow at a tissue level called cerebral blood
volume (CBV) to assess the grading of tumors, targeted therapy,
disease prognosis and treatment outcomes, and guide biopsies
[40]. Increased CBV is found to be associated with higher malig-
nancies [41]. Itis also helpful in the diagnostic differentiation of
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CNS neoplasms. The three main techniques of MR perfusions
are Dynamic-Susceptibility-Contrast-Enhancement (DSC),
Arterial-Spin-Labeling (ASL) and Dynamic-Contrast-Enhance-
ment (DCE).While ASL primarily uses arterial blood that has
been labeled magnetically alongside using water as an unre-
stricted diffusion tracer. DSC and DCE monitors density of con-
trast material to assess the diffusivity and hemodynamic volume
using a T1 and T2-weighted acquisition, respectively [42, 43].

Magnetic-Resonance-Fingerprinting

Magnetic-Resonance-Fingerprinting (MRF) is another emerg-
ing modality in the domain of neuro-oncologic medicine, reflect-
ing quantification and identification of tissues, helpful in tumor
margin detection, discerning primarily originating and meta-
static brain tumors, and differentiating between well-differenti-
ated and low-differentiated neoplasms. Three different studies
reported that MRF can differentiate between solid tumors (STs)
from contralateral white matter (CWM) and in a total of 19 cases,
it managed to discern peritumoral white matter (PWM) from
(CWM) [44-46].

Magnetic-Resonance-Spectroscopy

Magnetic-Resonance-Spectroscopy (MRS) is a minimally dis-
ruptive radiographic modality that determines chemical and met-
abolic constituents of tissue by detecting signals from the spin of
active nuclei within a molecule. Hydrogen (H1), or proton-MRS,
detects hydrogen atoms found more commonly in brain tissues
as water and lipid molecules. It measures the concentration of
various metabolic derivatives like creatine (Cr), N-acetylaspar-
tate (NAA), and choline (Cho) reflecting particular biological
processes, giving a close insight into the CN'S tissue biochemical
states and characterizing different CNS tumors [47]. It can also
be useful in guiding biopsies by recognizing areas with high met-
abolic rates having increased cho levels and low NAA levels [48,
49]. High concentration of Cho is a reflection of proliferation
and high cell membrane turnover, which can fluctuate depending
on the cellular density, grade of tumor, and necrosis, whereas
NAA represents a decline in neuronal cell density, making both
a diagnostic marker for gliomas [50].

Magnetic-Resonance-Elastography

Magnetic-Resonance-Elastography (MRE) is another neu-
ro-oncological diagnostic technique which assesses the altered
mechanical properties of tissue, such as the varying tissue stiff-
ness demonstrated by CNS neoplastic cells and their surround-
ing microenvironment. MRE can determine the grade and IDH
status of CNS tumors. Advanced-grade gliomas are found to
be softer as compared to indolent tumors and the IDH mutant
type. Diffusion Tensor Imaging (DTTI) is an additional diagnostic
technique yielding insights regarding the tumor microstructure
leading to differentiation of CNS tumors [51, 52].
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Al (Artificial Intelligence) and Machine Learning

A recent study reported that Al models such as Gemini 1.5 pro
and GPT 4.0 outperformed radiologists when presented with
clinical data alone. However, radiologists surpassed Al models
when provided with imaging data alone. The radiologist further
improved their performance when provided with both clinical
and imaging data and had a better diagnostic accuracy when they
had access to suggestions from the Al model [53].

Radionomics entails retrieval of quantitative and subvisual data
from certain radiological approaches, like PET or MRI scans,
and forms a 3-dimensional tumor representation. Radiogenom-
ics is another important concept correlating genetic mutation
status and radiological features. Convolutional-Neural-Net-
works (CNNs) are a variety of deep learning methods that not
only mimic human neurocognitive functioning but can compre-
hend and discern subtle and complex imaging features [54, 55].
A deep CNN model was developed that can distinguish between
brain GBM and brain metastasis using tissue oxygen saturation
(mitoPO2) and cerebral metabolic rate of oxygen (CMRO2) with
more precision than those made by radiologists [56]. A different
radiomic feature was created that could accurately differenti-
ate GBM's peritumoral region (PTR) from low-grade gliomas
(LGGs) [57]. Another study using deep CNN and near-infra-
red-fluorescence imaging for intraoperative diagnosis of gliomas
proved to be beneficial. At high levels of sensitivity, this model
can potentially improve neurosurgical outcomes by correcting
neurosurgical errors [58]. Furthermore, MRI-derived radiomics
was used in multiple studies and reported to accurately predict
the survival outcome of the patients [59]. Another model called
an Artificial Neural Network (ANN) was developed and reported
to prognosticate a more precise survival outcome than the
Response-Assessment-in-Neuro-Oncology (RANO) guidlines.

Despite the development and success of multiple radiomics and
deep learning models in predicting clinical outcomes, the impli-
cations of these models in clinical settings are still limited owing
to the scarcity of reproducibility and generalizability among the
scanners and sites and the insufficient correlation between the
fundamental biological characteristics and radiomics features
[60]. However, the new and emerging diagnostic modalities can
be useful to neuroradiologists in accurate diagnosis, grading,
management, and prognosis prediction in multidisciplinary set-
tings.

Educational and Training Aspects

With the growing complexity of neuroimaging and the critical
importance of this imaging to patient care, there is a need for
specialized neuroradiology training. As half of the visits of the
emergency department are concerned with imaging involving
neurological complaints, practitioners equipped with specialised
training in different neuroimaging are required for precise results
interpretation and accurate diagnosis making [61].
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Importance of Specialized Training in Neuroradiology

The experience of a neuroradiologist can be guaranteed by
having a structured training program that ensures their profi-
ciency, equips them with the skills and knowledge to perform and
interpret complex imaging procedures, and ensures the safest,
state of the art patient care. Better adherence to standardized
practices and protocols, no variations in clinical practice among
professionals and to ensure that all physicians are equally knowl-
edgeable and expert in all topics and modalities a standardized
training curriculum covering all essential topics and modalities
should be developed for all. In this manner, further minimization
of disagreements and differences between neuroradiologists in
an interdisciplinary setting may be accomplished. An entire eval-
uation system of written, oral, practical exams are established
to ensure only qualified persons are hired meeting the extensive
training program requirements, better outcomes for their patients
as well as patient safety overall [62].

It also decreases chances of interpretative error, which is
common in emergency situations, and other perpetual errors
[63]. With a better understanding of neuroanatomy and pathol-
ogy, they will feel more certain about their diagnosis and their
diagnosis accuracy. These specialists are much less likely to miss
pathology and incidentalomas compared to general radiologists,
especially with new neuroanatomy imaging techniques such as
fMRI and DSA [64, 65] for example, senior neuroradiologists
and new trainees should come together to develop a culture of
mentorship and leadership to educate and drive clinical work and
academic activities. As new treatment modalities are introduced
and expanded, new treatment modalities should be accompanied
by updated training programs that reflect the developments in
the field of neuroradiology.

CONCLUSION

The involvement of neuroradiologists may have a large impact
in regards to the treatment decisions in MTBs. Advanced diag-
nostic modalities have opened up the previously strict anatom-
ical field of neuroradiology to more functional and metabolic
aspects that can lead to better tumor management, particularly
in interdisciplinary settings where neuroradiologists can serve
as a liaison between pathology, surgery, and radiooncology by
using their sophisticated techniques. Studies have shown that
their involvement in MTBs has resulted in more accurate tumor
response assessment, grading, diagnosis, and most important-
ly-differentiation of treatment-induced effects and tumor pro-
gression.

Furthermore, it should be further studied how neuroradiolo-
gists in MTBs should receive the required training in working
together with other professions and how radiogenomics should
be included in MTBs to make it possible to predict treatment out-
come and improve cancer care decision making for the patients.
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ABBREVIATIONS

CNNs: Convolutional-Neural-Networks.
CNS: Central Nervous System.

CT: Scan Computed Tomography Scans.
DWI: Diffusion-Weighted-Imaging technique.
fMRI: Functional MRI.

GBM: Glioblastoma.

IMRT: Intensity-Modulated Radiotherapy.
MRE: Magnetic-Resonance-Elastography.
MRF: Magnetic-Resonance-Fingerprinting.
MRI: Magnetic Resonance Imaging.

MRS: Magnetic-Resonance-Spectroscopy.
MTB: Multidisciplinary Tumor Board.

PET: Positron Emission Tomography.

SRS: Stereotactic Radiosurgery.

VMAT: Volumetric-Modulated Arc Therapy.
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