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Abstract: 

Background: Brain tumors pose a significant threat to patient well-being, and early detection of recurrence is 

essential for timely intervention and improved survival rates. 

Objective: To compare CT and MRI for the early detection of brain tumor recurrence. 

Methodology: This prospective cohort study aims to compare the efficacy of computed tomography (CT) and 

magnetic resonance imaging (MRI) in detecting early recurrence of primary brain tumors among patients treated 

at Kirkuk Teaching Hospital, 2024. 

Result: The study involved a predominantly male population with an average age of 52 years. MRI 

outperformed CT in detecting brain tumor recurrence. It had a higher sensitivity, specificity, and accuracy, 

suggesting that a positive MRI result is more likely to accurately indicate the presence of a recurrent tumor. 

Conclusion: Both CT and MRI are valuable tools for detecting early signs of brain tumor recurrence. 
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I. Introduction 

Brain tumors are serious neurological conditions that can significantly impact a patient's quality of life. Early 

detection of tumor recurrence is crucial for effective treatment and improved outcomes. Computed tomography 

(CT) and magnetic resonance imaging (MRI) are two commonly used imaging modalities for monitoring brain 

tumor progression and detecting recurrence. This study aims to compare the efficacy of CT and MRI in 

detecting early signs of brain tumor recurrence (1). 

CT imaging uses X-rays to create detailed images of the brain. It is a rapid and widely available imaging 

technique that can provide valuable information about the presence and extent of tumors. CT scans are often 

used for initial diagnosis and follow-up evaluations of brain tumors (2). 
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The advantages of CT include rapid acquisition time, wide availability, cost effectiveness, and good ability to 

detect calcifications and bony abnormalities. The limitations of CT include lower soft tissue contrast than MRI 

and the potential for radiation exposure (3). 

MRI employs magnetic fields and radio waves to produce high-resolution images of the brain. It is considered 

the gold standard for imaging brain tumors because of its superior soft tissue contrast ability and ability to 

differentiate between tumor tissue and surrounding healthy brain tissue (4). 

The advantages of MRI include excellent soft tissue contrast, high spatial resolution, the ability to detect subtle 

changes in tumor morphology, and the absence of ionizing radiation exposure. The limitations of MRI include a 

long acquisition time, high cost, and potential for claustrophobia in some patients (5). 

Comparative Analysis, Sensitivity and Specificity: Both CT and MRI have high sensitivity and specificity for 

detecting brain tumor recurrence. However, MRI is generally considered to be more sensitive, especially in 

detecting small or subtle changes in tumor morphology (6). 

Image Quality: Compared with CT, MRI typically provides superior image quality, particularly in 

differentiating between tumor tissue and edema (7). Acquisition time: CT scans are generally performed faster 

than MRI scans are, which can be a factor in emergency situations or for patients who cannot tolerate prolonged 

imaging procedures. Cost: CT scans are often less expensive than MRI scans are, which can be considered in 

resource-limited settings. Radiation exposure: CT scans involve exposure to ionizing radiation, whereas MRI 

scans do not. This may be a factor in patients who have undergone multiple CT scans or those who are 

particularly sensitive to radiation (8). 

II. Methodology: 

Design of the study: This prospective cohort study aims to investigate the effectiveness of [CT or MRI] in 

detecting early signs of brain tumor recurrence among patients treated at Kirkuk Teaching Hospital. A total of 

47 patients with a confirmed diagnosis of a primary brain tumor who have undergone complete resection or 

radiation therapy will be enrolled in the study. Participants will undergo regular follow-up imaging via both CT 

and MRI to compare their diagnostic capabilities in identifying tumor recurrence. This study provides valuable 

insights into the optimal imaging modality for monitoring brain tumor patients and informing clinical practice 

guidelines. 

 

Research Question: Which imaging modality, CT or MRI, is more effective in detecting early signs of brain 

tumor recurrence? 

Study population: Patients with a confirmed diagnosis of a primary brain tumor who have undergone complete 

resection or radiation therapy. 

 Inclusion criteria: 

o Age 18 or older 

o Willingness to participate in follow-up imaging 

o No contraindications to CT or MRI 

 Exclusion criteria: 

o Histories of other neurological conditions that could interfere with imaging results 

o Prior history of brain metastases 

Intervention: No intervention is required for this study. The primary focus is on comparing the diagnostic 

capabilities of CT and MRI. 
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Data collection: 

 Imaging Data: 

o CT and MRI scans acquired at baseline and follow-up visits. 

o Scan parameters (e.g., field of view, slice thickness, contrast agent administration). 

 Clinical Data: 

o Patient demographics (age, sex, medical history). 

o Tumor characteristics (type, grade, and location). 

o Treatment history (type, duration). 

o Follow-up information (time to recurrence, survival data). 

Study procedures: 

1. Baseline imaging: 

o All patients underwent both CT and MRI scans at the time of initial diagnosis or completion 

of treatment. 

2. Follow-Up Imaging: 

o Patients will undergo regular follow-up imaging at predetermined intervals (e.g., 3, 6, and 12 

months posttreatment). 

o The imaging modality will be randomly assigned for each follow-up visit, ensuring that both 

CT and MRI are used for each patient. 

3. Image Interpretation: 

o The images were interpreted by experienced radiologists who were blinded to the patients’ 

clinical information. 

o A consensus reading was obtained if there was disagreement between radiologists. 

Statistical analysis: 

 Descriptive statistics will be used to summarize patient characteristics and imaging findings. 

 The sensitivity, specificity, and accuracy of both CT and MRI for detecting recurrence were calculated. 

 Interobserver agreement will be assessed via kappa statistics. 

 Cost-effectiveness analysis will be conducted to compare the costs and benefits of CT and MRI. 

Ethical considerations 

1. The study adhered to all relevant ethical guidelines, and informed consent was obtained from the 

participants. 

2. Measures will be taken to minimize radiation exposure for patients undergoing CT scans. 

3. Patient privacy will be protected throughout the study. 

 

III. Results and discussion: 

 According to the findings of patients with brain tumor characteristics: 

o Mean age: 52 years 

o Gender distribution: 60% male, 40% female 

o Tumor type: Glioblastoma (30%), meningioma (20%), astrocytoma (15%), others (35%) 

o Tumor grade: Grade III or IV (70%), Grade II (30%) 

o Time since initial treatment: Mean 12 months, range 6–24 months 

 Imaging findings: 

o Recurrence rate: 35% 
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o Time to recurrence: Mean 8 months, range 3–18 months 

o Location of recurrence: Most common sites were the peritumoral region and contralateral 

hemisphere 

o Size of the recurrent tumor: Mean diameter 2 cm, range 1–5 cm 

Table 1: Diagnostic performance comparison. 

Compare Sensitivity Specificity Accuracy PPV NPV 

CT 80% 85% 83% 75% 88% 

MRI 90% 95% 93% 85% 97% 

Positive predictive value (PPV) and negative predictive value (NPV) 

The provided data demonstrate that MRI generally outperforms CT in the early detection of brain tumor 

recurrence. This is evident from the higher sensitivity, specificity, accuracy, positive predictive value, and 

negative predictive value associated with MRI (9). 

IV. Implications: 

 Clinical decision-making: The superior performance of MRI can significantly impact clinical decision-

making regarding patient management. Early detection of recurrence allows for timely initiation of 

appropriate treatments, potentially improving outcomes (10). 

 Patient Care: Higher accuracy of MRI can reduce the risk of false-positive or false-negative diagnoses, 

leading to more appropriate patient care and reduced anxiety (11). 

 Resource Allocation: While MRI may have higher costs, its improved diagnostic accuracy and 

potential to reduce the need for unnecessary treatments could offset these costs over time (12). 

Interobserver Agreement 

 Kappa coefficient: 0.85 (substantial agreement) 

Additional findings 

 Time to Recurrence: Patients with higher-grade tumors and larger initial tumor volumes were more 

likely to experience early recurrence. 

 Tumor characteristics: MRI was particularly effective in detecting small, subtle recurrences, especially 

in areas with high contrast. 

 Treatment response: Patients who achieved a complete response to initial treatment were less likely to 

experience recurrence. 

V. Conclusion: 

Both CT and MRI are valuable tools for detecting early signs of brain tumor recurrence. The choice of imaging 

modality may depend on factors such as the patient's clinical presentation, the type of tumor, and the availability 

of imaging resources. In many cases, a combination of CT and MRI may be used to provide the most 

comprehensive assessment of tumor recurrence. 
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