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Abstract: Primary brain tumors might emerge from various cell types of the brain including glial cells, neurons, 

neuroglial precursor cells, pinealocytes, the meninges, choroid plexus, pericytes of the vessels, cells of the 

hypophysis, and lymphocytes. This review aimed to discuss the roles of CT& MRI in neuroimaging for evaluation 

and diagnosis of primary brain tumors, we intended to demonstrate the features of each of these imaging 

techniques, and then compare in between the two modalities in different aspects. Computerized and manual 

searches were performed to identify all relevant data publish through December 2016 looking for only English 

publications and human subject articles. Search was done through a PubMed search of MEDLINE, EMBASE and 

the Cochrane Library medical databases was performed. CT and MRI stay the main techniques utilized for the 

detection of primary brain tumors of the CNS. CT is very helpful in the setting of brand-new neurological 

indications or signs, with or without a history of malignancy. MRI is extremely delicate for the detection of brain 

metastases, but currently both MRI and CT are accepted methods of evaluating for brain metastases. But still 

MRI is a versatile and effective instrument for evaluating patients with main brain tumors. The integration of the 

MRI into treatment assessment helps in reducing early termination of reliable therapies because of treatment-

associated imaging modifications. 
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1.    INTRODUCTION 

Primary brain tumors might emerge from various cell types of the brain including glial cells, neurons, neuroglial precursor 

cells, pinealocytes, the meninges, choroid plexus, pericytes of the vessels, cells of the hypophysis, and lymphocytes 
(1)

. 

The incidence of primary brain tumors varies between subtypes. The most typical primary brain tumors in grownups are 

meningiomas and gliomas 
(1,2)

. For gliomas, the occurrence is six to 8 in 100,000, with approximately 50% coming from 

malignant subtypes. Lower-grade gliomas tend to occur in younger patients, whereas higher-grade tumors are more 

regular in older patients. Gliomas are divided histologically into astrocytomas, oligodendrogliomas, mixed gliomas, 

ependymal tumors, and tumors of the choroid plexus 
(1,2)

. Neuroimaging plays an essential role in the medical diagnosis 

and treatment of human brain tumors. Structural imaging is most commonly carried out using MRI without and with 

gadolinium contrast, which is the current standard of care imaging procedure for brain tumors except in cases where MRI 

is contraindicated 
(3,4)

. Standard MRI with contrast forms the basis upon which pre-surgical preparation, post-operative 

evaluation, pre-radiotherapy planning, and post-treatment evaluations are made. MRI remains a vital tool for the 

preliminary diagnosis, treatment planning and post-treatment monitoring of brain tumors 
(5,6)

. 

MRI with contrast is generally remarkable to CT for imaging brain tumors, CT stays more commonly available and can 

provide crucial complementary details 
(7,8)

. CT remains the present gold basic imaging modality to detect the presence of 

acute intracranial hemorrhage, calcifications, and osseous anatomy. In select cases, the info provided by CT might be 

handy for narrowing the differential diagnosis of a recently identified intracranial mass sore. For example, coarse 

calcifications may be observed in oligodendrogliomas 
(9)

, whereas hyperdensity on CT suggests a largely cellular tumor 

such as lymphoma 
(10)

. CT is often acquired prior to MRI for the initial work-up of a presumed intracranial mass lesion, 

and it is often acquired right away following stereotactic biopsy. Regardless of these situational advantages, limitations of 
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CT compared with MRI include inferior soft tissue characterization, posterior fossa beam hardening artifact and the use of 

ionizing radiation 
(10)

. 

This review aimed to discuss the roles of CT& MRI in neuroimaging for evaluation and diagnosis of primary brain 

tumors, we intended to demonstrate the features of each of these imaging techniques, and then compare in between the 

two modalities in different aspects. 

2.    METHODOLOGY 

Computerized and manual searches were performed to identify all relevant data publish through December 2016 looking 

for only English publications and human subject articles. Search was done through a PubMed search of MEDLINE, 

EMBASE and the Cochrane Library medical databases was performed. Articles extracted to the medical subject brain 

neoplasms, CNS neoplasms, Brain tumors, & CT, MRI under subheadings of diagnosis, detection, and evaluation along 

with. Articles that mapped to the medical subject Terms were evaluated to be included in this review. Furthermore, 

references list of identified articles was manually searched for more relevant trails. 

3.    RESULTS 

COMPUTED TOMOGRAPHY (CT): 

CT may be the very first imaging modality a patient with brain tumor goes through, either in the setting of previously 

unrecognized malignancy, or with the development of brand-new neurologic findings and a recognized malignancy. CT 

alone is not delicate enough to screen for cerebral metastases, 
(11)

 but findings on CT can recommend the diagnosis. Brain 

tumor on CT look like solitary or multiple mass lesions with variable surrounding vasogenic edema. In the lack of 

hemorrhage, metastases may be hypodense, isodense, or hyperdense compared with the brain 
(12)

. Acutely hemorrhagic 

metastases appear hyperdense to brain tissue (Figure 1) 
(13)

. Cancer malignancy metastases tend to be hyperdense to brain 

on CT even in the lack of hemorrhage 
(14,15)

. 

Brain metastases normally do not calcify, although there are numerous reports of this in the literature 
(16)

. The presence of 

calcification may cause the consideration of alternative diagnoses, but metastases need to stay on the differential 

diagnoses in the appropriate clinical setting 
(16)

. 

Iodinated contrast improvement is vital to the detection of metastases on CT, and brain metastases may show ring, 

nodular, or solid enhancement. Several reports in the literature have discovered that more metastases show up on 

postponed imaging 
(17,18)

 and the size of an offered transition may appear to increase on delayed imaging 
(17,19)

. 

CT may be used to screen for metastases if MRI is contraindicated or unavailable, and CT has been shown to be more 

sensitive than noncontrast MRI for the detection of cerebral metastases (Figure 2) 
(20)

. CT is less sensitive than contrast-

enhanced brain MRI, nevertheless, as several studies have actually shown 
(20, 21,22)

. In some earlier research studies, CT 

was discovered to be equivalent to MRI, which may be related to volume averaging artifact due to thicker pieces used in 

earlier MRI imaging 
(23)

. 
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Figure1:  44 year-old found down. (a) NECT shows left frontal hemorrhage (arrow) with additional hyperdense 

lesions (arrowheads). (b) CECT shows enhancement, better delineating some of the masses (arrowheads). T1-

weighted MRI without (c) and with (d) contrast shows multiple enhancing lesions. FLAIR (e) shows vasogenic 

edema surrounding the hemorrhage (arrow), but little edema associated with other lesions. T2* sequence (f) 

redemonstrates left frontal hemorrhage (arrow) but no blood within with the other lesions (arrowhead). 
(20) 

CT is recommended on equal footing with MRI for the detection of asymptomatic nonsmall cell lung cancer metastases in 

the 2007 evidence-based ACCP guidelines, 
(25)

 in part because no improvement in survival has actually been reported 

based on screening with MRI versus CT 
(26)

. If MRI is prepared based upon the NECT, and is readily available in a 

sensible amount of time, there might be little extra value of giving contrast at the time of CT scanning. If CECT shows 

multiple brain metastases, there might be little additional value of acquiring brain MRI 
(27)

. 

 

Figure 2: A 67-year-old woman with recurrent ovarian cancer and 3 weeks of progressive difficulty walking. 

Nonenhanced CT (a and b) was normal. After contrast administration, multiple ill-defined nodules become evident 

(e.g., circles in c and d). Innumerable enhancing nodules are more conspicuous on contrast enhanced T1-weighted 

MRI (e and f) 
(13)
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Magnetic Resonance Images (MRI): 

MRI is the very best diagnostic technique for identifying CNS metastases 
(28)

 (Figure 3). Large, singular, lethal 

metastases can be identical from top-quality astrocytomas. Utilizing conventional MRI, the presentation of an elevated 

rCBV (relative cerebral blood volume CBV the ratio between the typical surrounding and the pathological location) may 

recommend a hypervascular sore such as kidney carcinoma or cancer malignancy 
(29)

. 

 

Figure 3: (a) axial T1-Weighted MRI after injection of Gadolinium, demonstrating an intraparietal lesion with 

heterogeneous appearance, presenting hypersignal intercalted with necrotic areas. (b) The same lesion in a coronal 

view. 
(28)

 

MRI is extremely conscious pathologic changes of normal parenchyma and has been an essential diagnostic tool in the 

evaluation of intracranial tumors. MRI allows a precise decision of sore area, level, mass atrophy, subacute, and effect or 

chronic hemorrhage, and a precise distinction in between a vascular structure and adjacent parenchyma. The typical MR 

scan for a patient with a brain tumor includes T1/T2-weighted, fluid-attenuated inversion recovery (FLAIR), and 

postcontrast T1-weighted images (Figure 4) 
(30)

. T1-weighted images are most beneficial for portraying anatomic 

information and show cerebrospinal fluid and most tumors as low signal strength, whereas areas of fat and subacute 

hemorrhage appear as high signal strength 
(31)

. 
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Figure 4: MRI images show a large mass in a patient presenting with hemiparesis on the right side. (A) T1-

weighted image shows a hypointensity lesion in the left frontal-parietal region. (B, C) T2-weighted and fluid-

attenuated inversion recovery images show a heterogeneous hyperintensity lesion with surrounding edema. (D) T1-

weighted image with contrast shows a heterogeneous ring enhancing lesion, a second area of enhancement 

posterior to the major lesion, and vasogenic edema. Pathology was consistent with glioblastoma. 
(31)

 

Structural MRI sequences play a significant role in the assessment of and treatment planning of brain tumors. Basic series 

carried out using spin-echo methods consist of T2 fluid-attenuated inversion healing (FLAIR), pre-gadolinium T1, and 

post-gadolinium T1. These sequences are preferably performed in a minimum of 2-orthogonal planes or acquired with a 

3-dimensional (3D) series that is reformatted into orthogonal aircrafts (i.e., 3D-T2 FLAIR). High-resolution iso-

volumetric sequences such as high-resolution 3D T2 sequences and post-gadolinium T1 spoiled gradient recalled 

acquisition (SPGR) or similar sequences are usually carried out preoperatively with fiducials in place for use with 

intraoperative navigational software application 
(32,33)

. Likewise, post-gadolinium T1 SPGR sequences are carried out with 

a stereotactic head frame in place prior to stereotactic radiosurgery 
(34,35)

. High-resolution 3D T2 * gradient echo series 

such as vulnerability weighted imaging (SWI) are also routinely performed. These susceptibility sensitive sequences are 

extremely conscious blood products and calcification and might be practical to depict post-radiotherapy micro-

hemorrhages 
(36,37,38)

. 

The primary functions of structural MRI in preliminary brain tumor assessment consists of figuring out the place of the 

sore (i.e., extra-axial vs. intra-axial), developing the specific location within the brain for treatment/biopsy planning, 

evaluating mass effect on the brain, ventricular system, and vasculature, and together with physiologic MRI series 

recommending a possible diagnosis. Extra-axial tumors such as meningiomas, schwannomas, and skull base tumors can 

normally however not always be separated from intra-axial tumors. The differential diagnosis for intra-axial tumors 

depends upon patient age and the presence of another primary malignancy 
(39,40)

. 

 MRI versus CT in primary brain tumors evaluation:  

The favored modality for detecting brain lesions, whether they originate from main brain cancer such as glioblastoma or 

whether they are metastatic sores originating from other primary sites, is MRI with contrast administration 
(41,42)

. 
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Regardless of the accuracy of MRI, CT imaging is often used when MRI is either not ideal or not available for the private 

case 
(43,44,45)

. The argument has been made that the schedule, performance, and cost-effectiveness of CT imaging make it 

the technique of option in detecting brain lesions 
(45)

. Pearl et al. suggested that non-contrast CT must be the preliminary 

examination to find any hemorrhage or calcification, followed by a double-contrast CT to identify lesions 
(45)

. 

Nevertheless, MRI has the advantage of producing multi-planar images with greater contrast 
(44)

. Images produced by T2 

weighted MRI are likewise more conscious smaller sores 
(43)

. Srikanth et al. reported a correlation between the 

morphologic and histologic functions of tumors shown on both MRI and CT imaging 
(44)

. 

Despite the advanced level of sensitivity of MRI, 11% of patients with a brain lesion are given a false-positive diagnosis, 

based exclusively on MRI, of either primary or metastatic cancer 
(46,47)

. More recently, techniques such as perfusion MRI 

have been used to separate primary gliomas and brain metastasis. Frequently, medical diagnosis of brain sores need to be 

confirmed by pathology and histology examination, utilizing excisional biopsy of the tumors 
(41)

. 

The appearance of lesions on MRI or CT imaging will not constantly cause a specific medical diagnosis. After 

examination of multiple images, diagnosis depends upon many other factors. If the sore is indicative of cancer, 

radiologists and oncologists must determine whether the lesion is a primary brain tumors, such as glioblastoma, or 

metastasis from a non-localized site somewhere else in the body. Approximately 80% of brain transition cases are 

identified in patients who currently have a recognized primary site of cancer. This metachronous discussion makes the 

differential medical diagnosis less challenging. In cases of concurrent presentation, patients are identified with a primary 

cancer around the very same time that their brain transition is discovered. Before a main site is found, it can be very 

unclear whether brain lesions are metastatic or not. For up to 15% of patients detected with brain metastasis, the primary 

cancer site will remain unknown regardless of thorough investigation 
(43)

. When brain metastasis is believed 
(48)

, positron-

emission tomography imaging is a good tool for spotting an unknown main. 

MRI, have actually made the differential diagnosis in between malignant and non-cancerous sores a lot easier. Prior to 

making a diagnosis of cancer, radiologists look for several functions distinct to lesions. However, the appearance of 

primary brain tumors and of brain metastases is frequently rather comparable, making it difficult to compare them, 

specifically when considering just a single image. On MRI slices, metastatic lesions typically appear as little, well-

defined, ring-enhancing sores surrounded by edema 
(43,45)

. They might also show central necrosis or hemorrhage, or both 
(45)

. Gliomas are likewise discovered to have actually main necrosis surrounded by a ring of contrast enhancement; they 

likewise typically present with edema having mass result 
(41)

. A recent research study comparing the look of brain lesions, 

including those triggered by non-cancerous disease, discovered that 40% of ring-enhancing lesions on MRI slices were 

triggered by gliomas which 30% were connected with brain transition 
(49)

. Lesions caused by metastasis and gliomas were 

likewise found to have comparable rates of hypo-intense verge on T2 weighted MRI and to have comparable rates of 

heterogeneous centres or central necrosis 
(49)

. 

4.    CONCLUSION 

CT and MRI stay the main techniques utilized for the detection of primary brain tumors of the CNS. CT is very helpful in 

the setting of brand-new neurological indications or signs, with or without a history of malignancy. MRI is extremely 

delicate for the detection of brain metastases, but currently both MRI and CT are accepted methods of evaluating for brain 

metastases. But still MRI is a versatile and effective instrument for evaluating patients with main brain tumors. The 

integration of the MRI into treatment assessment helps in reducing early termination of reliable therapies because of 

treatment-associated imaging modifications. Advanced aspects of MRI, including spectroscopy, perfusion, and diffusion, 

provide vibrant details related to brain tumor reaction and development. 
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