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Abstract  

Background: Diagnosing, managing, and treating disorders of the nervous 

system present distinct challenges owing to the intricate complexities of 

nervous system. Consequently, these tasks rank among the most demanding 

responsibilities in healthcare. Aim and Objectives: The aim of this study was 

to assess the precision of Computed Tomography (CT) and Magnetic 

Resonance Imaging (MRI) scans in the evaluation of neurological disorders. 

Materials and Methods: This retrospective analysis utilized CT or MRI scans 

for the diagnosis and characterization of brain disorders. Patient records with 

neurological disorders were included, irrespective of symptom onset, severity, 

or final clinical diagnosis. Exclusion criteria comprised patients without either 

CT or MRI scans. Statistical analysis included a chi-square test to evaluate 

associations between study variables. A total of 234 cases were examined. 

Result: Dyslipidaemia was the most prevalent comorbidity followed by 

hypertension. Brain disorders were confirmed in 78.21% patients overall, with 

stroke diagnosed in 48.9% cases. The accuracy rates for CT and MRI were 

78% and 74%, respectively. No significant associations were found between 

imaging modalities, patient characteristics, gender, and disease confirmation. 

Conclusion: Our findings indicate that both CT and MRI exhibit accuracy 

rates exceeding 75% in detecting neurological disorders, with no discernible 

disparity between the two techniques. 

 
 

 

INTRODUCTION 
 

Neurological disorders affect the nervous system, 

resulting in various symptoms arising from 

structural, biochemical, or electrical abnormalities in 

the brain, spinal cord, or other nerve structures. 

These disorders present significant challenges 

within healthcare due to the intricate nature of the 

nervous system, making diagnosis, management, 

and treatment particularly demanding. Advances in 

technology have mitigated some diagnostic 

challenges in neurology, leading to more dynamic 

diagnostic capabilities. Extensive literature reviews 

indicate approximately 600 disorders affecting the 

nervous system, including Alzheimer's, brain 

tumors, cerebrovascular diseases, dementia, 

epilepsy, multiple sclerosis, neuro-infections, 

Parkinson's disease, stroke, traumatic nervous 

system injuries.[1-3] 

Brain diseases affect individuals globally, 

irrespective of demographics, with brain cancer 

being particularly lethal and largely incurable. In the 

United States, around 1520 cases of brain cancer are 

reported annually, affecting over 100,000 

individuals, with a stable survival rate of 75% over 

the past decade. Cancer treatment progress has led 

to increased brain metastasis instances and survival 

rates, prompting the development of more sensitive 

diagnostic imaging techniques.[4-6] 

The introduction of advanced diagnostic imaging 

modalities such as CT, Nuclear Medicine (NM), and 

Magnetic Resonance Imaging (MRI) has 

significantly benefited neurological evaluation. 

These technologies, relying on three-dimensional 

anatomical models, are critical for malignancy 

diagnosis, treatment planning, and prognosis 

evaluation. MRI, particularly, aids in 

cerebrovascular damage assessment and probable 

diagnosis supplementation. Improved MRI 
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technology enhances understanding of 

neurobiological alterations, paving the way for 

novel neuroimaging advancements.[7-9] 

MRI is generally preferred over CT due to its 

superior soft tissue resolution, contrast, reduced 

artifacts, and multiplanar imaging capabilities, 

enabling the detection of even the smallest 

metastases.[4] CT, however, is preferred for stroke 

diagnosis due to its efficacy, practicality, and 

sensitivity in detecting Intracranial Haemorrhage 

(ICH). Past research focused on clinical outcomes 

like stroke occurrence and mortality, contributing 

significantly to disease understanding.[10,11] 

Prior studies highlighted advancements in CT and 

MRI for neurological disorders but lacked 

diagnostic accuracy comparison. Assessing 

diagnostic accuracy and demographic influences 

like gender and patient type is crucial. 

Advancements in diagnostic technology have eased 

some challenges, yet understanding the underlying 

causes of disorders and improving survival rates 

remain imperative. Investigating the impact of 

diagnostic technologies on patient outcomes is 

essential, especially considering the severity 

variation in neurological disorders and the 

increasing adoption of imaging technologies.[12] 

This study aims to evaluate the accuracy of CT and 

MRI scans in diagnosing neurological disorders, 

offering insights into neuroimaging and aiding 

healthcare professionals in selecting optimal 

imaging techniques for accurate and timely 

diagnosis. 
 

MATERIALS AND METHODS 

 

In this retrospective investigation, individuals with 

neurological disorders were scrutinized utilizing CT 

or MRI imaging modalities. Patients were enrolled 

irrespective of symptom onset, severity, or final 

clinical diagnosis; provided they had undergone CT 

or MRI scans. Patients with MRI contraindications 

or symptoms indicative of subarachnoid 

haemorrhage were excluded. 

MRI examinations utilized a 1.5 T scanner with 

enrolled patients undergoing gradient-echo and 

diffusion-weighted MRI sequences. CT scans were 

performed using latest scanners. Two experienced 

neurologists blinded to clinical data, using 

commercially available software, conducted image 

analysis. MRI interpretation involved gradient-echo 

and diffusion-weighted imaging sequences, with the 

latter including b=0 and T2-weighted images. In 

cases of motion artifacts rendering gradient-echo 

images non-interpretable, haemorrhage detection 

was performed using the b0 component of diffusion-

weighted images. For CT interpretation, images 

optimized for bone and standard brain windows 

were provided, with brightness and contrast 

adjustments available. 

Data analysis utilized Statistical Package for Social 

Sciences (SPSS) version 22, examining whether 

MRI surpasses CT in diagnosing acute strokes. 

Diagnostic accuracy was assessed against the 

ultimate clinical diagnosis. Descriptive statistics and 

the chi-square test were employed, with a 

significance threshold of p<0.05. 

 

RESULTS 

 

A comprehensive analysis encompassed 234 cases. 

The average age of the participants stood at 45 

years, with a standard deviation of 21.4 years, and 

107 individuals (45.73%) were females. 

Predominantly, the patient population consisted of 

in-patients. Dyslipidaemia emerged as the most 

prevalent comorbidity, closely followed by 

hypertension. Radiological imaging confirmed 

neurological disorders in 78.21% of the patients, as 

depicted in [Table 1]. Reasons for examination were 

assessed, indicating that headaches, followed by 

high blood pressure, were the most commonly 

reported symptoms. Remarkably, half of the 

patients, comprising 120 individuals (51.28%), 

received a diagnosis of stroke. 

The precision of the scanning modalities was 

assessed, with a comparative analysis conducted 

between CT and MRI. Both modalities 

demonstrated comparable diagnostic accuracy, as 

illustrated in [Table 2]. Furthermore, the correlation 

between patient type and gender was examined 

concerning the confirmation of brain disorders. 

However, statistical analysis revealed that these 

factors were not statistically significant (p>0.05), as 

delineated in [Tables 3 and 4]. 

 

Table 1: Study participants’ Characteristics 

Parameter Frequency % 

Gender   

Male 127 54.27 

Female 107 45.73 

Type of Patient (n=234)   

Casualty 75 32.05 

IPD 89 38.03 

OPD 70 29.91 

Imaging Modality (n=234)     

CT Scan 162 69.23 

MRI Scan 72 30.77 

Co-morbidity     

Hypertension 45 19.23 

Diabetes 55 23.50 

Dyslipidemia 60 25.64 
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Kidney disorders 13 5.56 

Heart Failure 11 4.70 

Asthma 17 7.26 

COPD 11 4.70 

Cancer 5 2.14 

Hyperthyroidism 8 3.42 

Liver diseases 4 1.71 

Alzheimer’s disease 3 1.28 

Dementia 3 1.28 

Seizures 4 1.71 

Parkinson’s disease 2 0.85 

Others 13 5.56 

Confirmation of Neurodiagnosis by Radiology     

Yes 183 78.21 

No 51 21.79 

 

Table 2: Association of imaging modalities and diagnosis of neurological disorders 

Confirmation of Neurodiagnosis by Radiology Imaging Modality P Value 

CT Scan (n=162) MRI Scan (n=72) 

Diagnosis confirmed 125 54 0.25 

Diagnosis not confirmed 37 18 

Diagnostic Accuracy 77.16 75.00 

 

Table 3: Association of type of patient and diagnosis of neurological disorders 

Type of Patient Imaging Modality P Value 

CT Scan (n=162) MRI Scan (n=72) 

Casualty     0.36 

Diagnosis confirmed 40 17 

Diagnosis not confirmed 12 6 

Total 52 23 

IPD     0.39 

Diagnosis confirmed 46 22 

Diagnosis not confirmed 14 7 

Total 60 29 

OPD     0.48 

Diagnosis confirmed 39 15 

Diagnosis not confirmed 11 5 

Total 50 20 

 

Table 4: Association of gender and diagnosis of neurological disorders 

Gender Imaging Modality P Value 

CT Scan (n=162) MRI Scan (n=72) 

Female     0.81 

Diagnosis confirmed 69 29 

Diagnosis not confirmed 20 9 

Total 89 38 

Male     0.75 

Diagnosis confirmed 58 24 

Diagnosis not confirmed 17 8 

Total 75 32 

 

DISCUSSION 
 

Sophisticated technologies such as Arteriogram, CT 

scans or CAT scans, Electroencephalography 

(EEG), Electromyography (EMG), MRI scans, 

Positron emission tomography (PET scan or PET 

images), Single photon emission-computed 

tomography (SPECT) are integral in identifying 

neurological conditions. These diagnostic tools aid 

practitioners in confirming or ruling out the 

presence of neurological disorders or other medical 

conditions. EEG records brain cell activity through 

the skull, assisting physicians in detecting and 

monitoring brain abnormalities associated with 

various diseases such as epilepsy, degenerative 

disorders, autism, migraines, specific seizure 

disorders, sleep disorders, and brain tumors. MRI 

examinations provide detailed images of bodily 

structures, including tissues, bones, organs, and 

nerves, facilitating the identification of brain and 

spinal cord issues. CT scans utilize X-rays and 

computer technology to generate cross-sectional 

images of the body, aiding in the detection of brain 

abnormalities, strokes, blood clots, tumors, 

degenerative diseases, and malignancies. Our study 

focused on evaluating the accuracy of CT and MRI 

scans in diagnosing neurological disorders.[13-17]  

We observed that the majority of patients 

undergoing examination had experienced a stroke, 

with headaches and hypertension being the most 

common reasons for examination. Compared to 

alternative evaluation methods, neurological 

examination yielded superior outcomes, consistent 

with previous research by Holle and Obermann.[1] 
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However, the literature provides varied assessments 

regarding the accuracy of CT and MRI. While some 

studies favour MRI over CT, others suggest both 

modalities are equally effective in identifying 

neurological disorders. Although MRI has been 

recommended as superior in certain studies, our 

research found no significant difference between CT 

and MRI in diagnosing neurological issues. This 

contrasts with findings by Jindal et al,[19] and others, 

who reported MRI's superiority over CT in 

diagnosing conditions such as cerebral infarctions 

and epilepsy. Notably, age did not influence 

diagnosis in our study.[18-20] 

Our findings revealed comparable accuracies of 

77.16% for CT and 75% for MRI, consistent with 

existing literature. Both imaging modalities were 

deemed adequate for diagnosing primary brain 

lymphoma, with pathological examinations 

recommended for confirmation.[21] While some 

studies advocate MRI's superiority in diagnosing 

neurological disorders, others call for further 

research to directly compare CT and MRI.[22] 

Females were found to be more susceptible to 

neurological diseases in our study, consistent with 

previous research findings,[23, 24] and observations of 

brain functionality differences in chronic migraines 

by Liu et al.[25] 

SPECT scans, though not utilized in our study, play 

a crucial role in diagnosing malignancies, infections, 

degenerative spinal diseases, and stress fractures, 

especially following MRI. Brain SPECT has various 

applications, including acute ischemia evaluation, 

stroke assessment, and monitoring treatment 

effectiveness.[26,27] Limitations of our study include 

the unavailability of SPECT technology at our 

institute. 

 

CONCLUSION 
 

Our study found comparable accuracy between CT 

and MRI for detecting neurological disorders, with 

no significant difference observed. Diagnosis 

confirmation across patient types and genders was 

similar with both modalities. Integration of SPECT 

alongside CT and MRI is strongly recommended, as 

it plays a crucial role in screening patients for 

interventions, aiding in rapid ischemia diagnosis, 

and identifying at-risk tissue. These findings 

underscore the importance of multi-modal 

neuroimaging approaches for enhancing patient 

outcomes. Further research is warranted to explore 

specific clinical scenarios and demographic factors 

influencing diagnostic outcomes. 
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