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Abstract: 

 Primary brain tumors are a serious problem for neurology and oncology.  

Imaging serves as an indispensable cornerstone in the management of patients grappling with brain 

tumors. Primary brain tumors impose a substantial burden on individuals' lives and on public healthcare 

systems.]This literature review delves into the essential roles of MRI and CT in diagnosing and evaluating 

primary brain cancers. It discusses emerging imaging techniques, contrast agents, and functional imaging 

modalities that further enhance the accuracy of brain tumor assessment By summarizing the latest 

research, the review underscores how the synergy between MRI and CT contributes to more precise 

diagnosis, treatment planning, and post-treatment monitoring of individuals with brain tumors. Imaging 

techniques, notably computed tomography (CT) and magnetic resonance imaging (MRI), have evolved 

significantly in their ability to detect and characterize brain tumors. Computed tomography is non-

invasive and provides three-dimensional cross-sectional anatomy of the brain, which can be reformatted 

in multiple planes. Computed tomography provides more detail about the nature of calcification and can 

characterize soft tissue abnormalities with high contrast and good spatial resolution. Magnetic resonance 

imaging is noninvasive and provides three-dimensional cross-sectional anatomy of the brain, which can 

be acquired in multiple planes. The dominant modality used is MRI because of its superior image 

resolution, speed of acquisition, and high safety profile for patients. 

 

Introduction 

Primary brain tumors are a diverse group of neoplasms originating within the central nervous system. 

Primary brain lymphoma [1] is a rare central nervous system malignancy, and only accounts for 1.5% of 

all intracranial tumors. Early and accurate diagnosis is essential for treatment planning and patient 

prognosis. Two widely used imaging modalities, computed tomography and magnetic resonance imaging, 

play pivotal roles managing patients with brain tumors [2,3 ]. The continuous advancement of computed 

tomography (CT) and magnetic resonance imaging (MRI) technologies has markedly elevated the 

capacity to detect and characterize brain tumors. These technological advancements play a pivotal role in 

enhancing the precision and thoroughness of the diagnostic process, contributing significantly to the 

improved detection and understanding of various aspects of brain tumors [4,5  ]  CT is a rapid and readily 

available imaging modality. It excels at detecting, blood clots, calcifications hemorrhages, and bone 

involvement .CT's proficiency in distinguishing between different tissue types like fat, air, soft tissue and 

bone is a key attribute that enhances its utility in detecting brain tumors, facilitating precise diagnostics 
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and contributing to effective patient care.  [6] Limitations of CT Limited soft tissue contrast. Ionizing 

radiation exposure is particularly concerning for pediatric patients. Reduced sensitivity in differentiating 

tumor types and grading. Strengths of MRI Superior soft tissue contrast, Multiple sequences (T1, T2, 

FLAIR, etc.) provide comprehensive tumor characterization. There is no ionizing radiation, making it 

safer for repeated scans. Limitations of MRI Longer acquisition times compared to CT. Claustrophobia 

and contraindications for certain patients Increased cost compared to CT. Advancements in MRI for Brain 

Tumor Evaluation Functional MRI (fMRI) measures brain activity and connectivity. Essential for 

preoperative mapping of eloquent areas. Diffusion-weighted imaging (DWI) assesses cellular density and 

provides information on tumor aggressiveness.  Perfusion-weighted imaging (PWI) evaluates blood flow 

and helps in differentiating between tumor types. Once a brain tumor is suspected, radiologic examination 

is necessary to determine the tumor's location, size, and its relationship with surrounding structures.[7,8 ] 

Brain tumors share some characteristics and challenges with tumors in other parts of the body, but they 

also have unique aspects related to the brain's special properties +[ 9,10,11]The brain is protected by the 

blood-brain barrier, which restricts the passage of substances, making it harder for tracers to reach brain 

tumors compared to tumors in other organs. Certain brain tumors may only become visible when the 

blood-brain barrier is disrupted, as in the case of glioblastomas, when the tumor established from 

intracranial tissues  so they don’t have a BBB such as meningioma 9 derived from mrninges0or for  brain 

metastases seeding from within the capillary[12,13,14] . Combining CT and MRI Sometimes, a combined 

approach utilizing CT for bone and calcification assessment and MRI for soft tissue evaluation is 

necessary. Case Studies and Clinical Applications Present examples of how CT and MRI have influenced 

the diagnosis and treatment of specific brain tumors Evaluates blood flow and helps in differentiating 

between tumor types. The World Health Organization (WHO) classifies brain tumors into four grades 

based on their aggressiveness, with grade I tumors being less aggressive and grade IV tumors being highly 

aggressive. [15, 16 ,17] Traditionally, these grades were determined based on histological features like 

mitotic activity, necrosis, and infiltration.[18,19 20] Later editions of WHO classifications included 

immunohistochemistry and genetic profiles in defining brain tumors. The most recent WHO classification 

system, released in 2007, continues to incorporate genetic profiles into tumor definitions and histological 

variations [21,22 23]. Genetics and molecular profiles of brain tumors are an active area of research with 

diagnostic, prognostic, therapeutic, and imaging implications. This literature review aims to discuss the 

roles of MRI and CT in diagnosing and evaluating primary brain tumors, along with the advantages and 

disadvantages of each modality to determine their effectiveness in this context. 

Case Studies and Clinical Applications Present examples of how CT and MRI have influenced the 

diagnosis and treatment of specific brain tumor cases. 

 Future Directions Discuss emerging technologies such as radionics’, artificial intelligence, and advanced 

post-processing techniques that promise to enhance the diagnostic accuracy and precision of CT and MRI 

Methodology 

 I perform all inclusive search of systematic literatures search across multiple medical databases such as 

PubMed, MEDLINE, Embase or any other databases where medical literature is available to find articles 

related to my study which is discussing The Evaluation of Primary Brain Tumors using CT and MRI 

imaging techniques several terms were used in the databases {MR, CT Imaging) combined with (Brain 

tumors, brain Metastasis. Brain cancers. Schwannomas),I narrowed my search to human trails only and 

in English language only. 
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Result and discussion 

While brain tumors are not now common. With the prevalence of less than one percent but these are still 

among cancers which are fatal. A recent research study estimated the US occurrence rate for main tumors 

of the brain or nervous system to be around to be around 25 1000000 grownups with approximately one 

third tumors being malignant and rest either borderline malignant or benign 

While MRI is the most accepted and widely used method for diagnosing brain tumors, it is noninvasive 

method provides exceptional soft tissue contrast, and widely available in hospitals and medical centers.it 

is used in hybridization also such as to supply the most precise info about tumor morphology and 

metabolic process with Spectroscopy (SVS) technique.it remains the most accepted method that is why I 

focus on MRI based methods 

CT  

Certainly, a CT scan, or Computed Tomography scan, is a medical imaging procedure that uses X-rays 

and computer technology to create detailed cross-sectional images of the body. It is a valuable diagnostic 

tool in medicine used by healthcare professionals to visualize. Diagnose and monitor various brain tumors. 

It became the treatment of choice and diagnosis of brain tumors. The introduction of CT (Computed 

Tomography) scans revolutionized neuroradiology in several ways CT scans provided higher resolution 

images of the brain, allowing for better visualization of structures and abnormalities. These advancements 

in neuroradiology have made CT scans a valuable tool in diagnosing and managing 

neurological conditions. Computed Tomography (CT) scans play a significant role in the diagnosis and 

evaluation of neuro/brain tumors. They offer several advantages when it comes to assessing brain tumor 

 

Initial Detection: CT scans are often the initial imaging modality used to detect brain tumors. They can 

quickly provide detailed cross-sectional images of the brain, allowing healthcare providers to identify the 

presence and location of a tumor 

2. Tumor Characteristics: CT scans can help characterize the tumor, including its size, shape, and density. 

This information is crucial for determining the type of tumor and its potential impact on surrounding brain 

tissue 

3. Tumor Location: CT scans precisely pinpoint the location of the tumor in the brain, which is essential 

for surgical planning and determining the feasibility of complete tumor removal 

4. Evaluation of Surrounding Structures: CT scans can show how the tumor interacts with nearby 

structures in the brain. This helps in assessing the potential impact on vital brain regions and blood vessels 

5. Assessment of Tumor Growth: Serial CT scans (multiple scans taken over time) can track the growth 

or changes in the tumor, which is vital for monitoring its progress and response to treatment 

6.  Guidance for Biopsy or Surgery: In cases where a biopsy or surgical resection is needed, CT scans 

provide guidance for the neurosurgeon, helping them precisely locate the tumor and plan the surgical 

approach 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                    Volume: 07 Issue: 11 | November - 2023                      SJIF Rating: 8.176                         ISSN: 2582-3930     

 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM26929                      |        Page 4 

7. Emergency Cases: In emergency situations like head trauma or acute neurological symptoms, CT scans 

are often the first choice for assessing the brain, which can reveal the presence of tumors that might not 

have been previously diagnosed 

8. Monitoring Treatment Response: After treatment (e.g., surgery, radiation therapy, chemotherapy), CT 

scans can be used to monitor the tumor's response to therapy and detect any recurrenc 

9. Assessment of Complications: CT scans can identify potential complications associated with brain 

tumors, such as edema, hemorrhage, or hydrocephalus 

Treatment Planning: The information from CT scans is essential for treatment planning, helping 

oncologists, neurosurgeons, and radiation therapists make decisions about the best course of action for 

each patient 

  

Fig. 1:Enhancement of tumor after IV contrast administra-trast material identi es areas of BBB disruption 

facilitating the tion. (Left) CT before and (Right) after contrast administration. The detection of the 

neoplastic tissueneoplasm is clearly demonstrated on post-contrast CT(16 

 

MRI 

MRI is the preferred imaging method for diagnosing and assessing brain tumors. It is considered the 

method of choice due to its multiplanar capabilities, excellent contrast resolution, and versatility.  To fully 

characterize brain tumors, multiple MRI sequences are typically used. These sequences include T1-

weighted MRI, T1-weighted MRI with contrast enhancement, T2-weighted MRI, and T2-weighted MRI 

with fluid-attenuated inversion recovery (T2FLAIR). Patients with gliomas, a type of brain tumor, are 

often evaluated using specific MR imaging procedures following established guidelines such as the 

Response Assessment in Neuro-Oncology (RANO) standards. High-resolution 3D volume images are 

used for volumetric analysis, including contrast-enhanced T1-weighted images with isotropic resolution. 
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fig. 2: One axial slice of an MR image of a high-grade glioma patient. From left to right: T1-weighted 

image, T1-weighted image with contrast enhancement, T2-weighted image, T2FLAIR-weighted image 

and manual segmentation into necrotic (yellow), active (green), edema (pink) tumor compartments. 

Necrosis and active tumor regions were segmented based on the T1-weighted image with contrast 

enhancement, whereas the edema region was segmented based on the registered T2FLAIR-weighted 

image(15). 

 

Conclusion 

CT and MRI are indispensable tools in the evaluation of primary brain tumors. While CT provides a quick 

and accessible initial assessment, MRI excels in soft tissue characterization. Advances in MRI technology, 

functional imaging, and the integration of both modalities are continually improving the diagnosis and 

management of brain tumors. Keywords: primary brain tumors, computed tomography (CT), magnetic 

resonance imaging (MRI), diagnosis, radionics, functional MRI, diffusion-weighted imaging, perfusion-

weighted imaging. Abstract: Primary brain tumors are a diverse group of neoplasms originating within 

the central nervous system. Accurate diagnosis and evaluation are pivotal for patient management. This 

review article discusses the roles of computed tomography (CT) and magnetic resonance imaging (MRI) 

in the assessment of primary brain tumors, highlighting their strengths, limitations, and recent 

advancements in the field.  
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