
Whole-Body MRI and CT (Computed Tomography) are both advanced cross-sectional imaging modalities. While they
may appear similar from a patient perspective, they differ fundamentally in mechanism, clinical application, and suitability
for preventative screening. Understanding these distinctions is important when considering imaging in asymptomatic
individuals.

 

Imaging Mechanism

CT scanning uses ionising radiation to generate cross-sectional images of the body. It is particularly effective at
evaluating dense structures such as bone and lung parenchyma and is widely utilised in acute and emergency settings.

MRI (Magnetic Resonance Imaging), by contrast, uses magnetic fields and radio-frequency (RF) pulses to produce
detailed anatomical images. It does not involve ionising radiation and offers superior soft-tissue contrast resolution
compared to CT.

This difference in tissue characterisation underpins their respective clinical roles.

 

Key Differences Between Full Body MRI and CT Scan for Cancer Detection

When considering MRI vs CT for cancer screening, the differences extend beyond imaging speed and cost. Radiation
exposure, soft-tissue sensitivity, and contrast use are important factors. The table below outlines the principal
distinctions.

 

Feature Full-body MRI CT Scan

Radiation None Uses ionising radiation

Soft tissue detail High - excellent, depending on MRI
platform

Moderate, depending on equipment and IV
contrast use.

Bone imaging Excellent for bone malignancy and
swelling (oedema) Good for fractures

Cancer detection High-sensitivity for many solid organ
tumours and bone marrow disease.

High sensitivity for lung and calcified pathology;
moderate for soft-tissue cancers, may require IV
contrast. 

Use of IV contrast Not usually required unless known current
or past malignancy.

Contrast is required for most cancer-related
imaging. 

Speed
Longer, 60 - 100 minutes for full-body
imaging. Not suited for emergency
settings. 

Very fast, 10 - 15 minutes for full-body imaging. 

Full Body MRI vs CT Scan for Cancer
Screening



Screening use Preventative context, suitable for
asymptomatic patients

Targeted diagnostic contexts, or low-dose
screening protocols. Not suited to broad health
screening.

Cost
Higher out-of-pocket cost, elective
screening not usually eligible for Medicare
rebate. 

Lower out-of-pocket cost, elective screening not
usually eligible for Medicare rebate. Exception
for National Lung Cancer Screening Program for
eligible individuals at participating clinics (see
eligibility here).
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Spectral CT scanner at our Gold Coast Facility - MBR Health (formerly Mermaid Beach Radiology)[/caption]

Radiation Exposure

CT and MRI differ in their use of ionising radiation.

CT imaging involves radiation exposure. While the dose from a single scan is generally low, whole-body CT protocols
may result in higher cumulative exposure, particularly where multiple regions are imaged. This is an important
consideration in asymptomatic individuals undergoing elective screening.

MRI does not use ionising radiation, rather relies on strong magnets and radio waves to create images. It is sometimes
mistakenly assumed that all cross-sectional imaging involves radiation exposure; however, this is not the case with MRI.

For this reason, MRI is preferred in preventative health contexts where repeat imaging is may be requested.



 

Tissue Resolution and Diagnostic Strengths

CT, including full-body CT imaging is highly effective for:

Acute trauma assessment, including internal bleeding

Detection and monitoring of lung lesions, nodules, and fibrosis

Quick and cost-effective measure of tumour response in individuals undergoing cancer therapy.

Diagnose bone injury or fracture

Detection of vascular clots 

Detection of calcification, such as coronary artery calcification or kidney stone.

While CT is the gold standard for regular tumour monitoring in individuals with known cancer, the tissue resolution and
diagnostic strength often requires iodine-based IV contrast. Although considered safe, IV iodine contrast has potential
risk of allergic reaction, which makes it not suitable for individuals undergoing elective screening.

 

Full-body MRI is particularly strong in the assessment of:

Solid abdominal organs such as liver, pancreas, kidneys

Brain and spinal cord

Musculoskeletal tissues

Bone marrow conditions (e.g. multiple myeloma)

Lymphatic structures

Vascular structures

MRI’s superior soft-tissue contrast allows for greater sensitivity in detecting early solid tumours within many organ
systems, without the need for IV contrast. The ability to detect tumours uses an advanced functional MRI sequence,
called Diffusion Weighted Imaging with Background Suppression (DWIBS). To learn more about the importance of this
sequence, watch our co-founders discuss here. 
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Research-grade, Quantitative 3T MRI located at our Gold Coast Facility, MBR Health (formerly Mermaid Beach
Radiology)[/caption]

Clinical Use and Screening Applications

CT is most frequently employed in diagnostic pathways, particularly in symptomatic patients or acute clinical scenarios
where rapid evaluation is required.

MRI is increasingly utilised in both diagnostic and preventative contexts, particularly where detailed soft-tissue
characterisation is required.
In specific screening settings, CT remains appropriate. Examples include:

CT coronary calcium scoring for cardiovascular risk stratification

Low-dose CT for lung cancer screening

Opportunistic health screening of liver fat quantification, breast cancer detection* during imaging for clinical indicators.
*Breast cancer opportunistic screening only available at MBR Health (formerly Mermaid Beach Radiology).

Due to radiation exposure considerations, CT has a more limited role in broad preventative screening. Whole-body MRI,
being non-ionising, may be appropriate in selected preventative contexts.

 

Complementary Roles of MRI and CT

Whole-body MRI and CT should not be framed as interchangeable modalities. Each provides distinct diagnostic
advantages.

CT is optimised for rapid assessment of calcified structures, pulmonary pathology, and acute clinical presentations. MRI
provides comprehensive  evaluation across multiple organ systems without radiation exposure.



In preventative and early detection contexts, imaging strategies may incorporate elements of both technologies where
clinically appropriate. Selection should be individualised, based on indication, risk factors, and the organ systems under
evaluation.

 

Clinical Considerations

Outside of screening contexts, the factors which influence the choice between MRI and CT are often guided by: 

Clinical indication

Patient risk profile

Patient contra-indications (e.g. contrast allergy or incompatible implants)

Organ system of interest

Need for radiation avoidance

Urgency of assessment

However, in most cases, CT is not appropriate for regular cancer screening due to the need for IV contrast and
cumulative effects of increased radiation exposure.

 

Whole-body MRI is preferred over CT for screening

For individuals considering preventative screening, whole-body MRI provides an evaluation of multiple regions, organs
and body systems in a single scan, without exposure to ionising radiation. CT in screening settings is typically confined to
validated low-dose protocols, such as lung cancer screening in high-risk populations, and may be used selectively where
clinically indicated.

Understanding the respective roles of each modality supports informed decision-making and appropriate imaging
selection.

 

Frequently Asked Questions

Which is better for cancer screening, MRI or CT?

In a screening context, the choice between MRI and CT depends on the organ system and individual risk factors. CT is
established in specific programs such as low-dose lung cancer screening. Whole-body MRI provides multi-organ soft-
tissue assessment without ionising radiation, which may be relevant in preventative imaging for asymptomatic
individuals.

 

How much radiation does a CT scan involve?

Radiation dose from CT varies depending on the protocol, patient size, and anatomical coverage. In established
screening programs, low-dose CT techniques are used to minimise exposure while maintaining diagnostic accuracy.  For
example, low-dose lung cancer screening CT typically delivers approximately 1–2 mSv. Depending on scanner
technology and acquisition technique, effective doses may be lower in selected protocols. Patients concerned about
radiation exposure should discuss the expected dose with their radiology provider or referring Doctor.

 

Does a CT scan always require contrast?

CT does not always require IV contrast.



The use of iodinated contrast depends on the clinical question being investigated. Contrast is often used in cancer
staging or vascular assessment (e.g. CT angiography to rule out blood clots) but may not be required for fracture
evaluation or lung nodule screening.

In preventative contexts, IV contrast is not routinely used. The potential diagnostic benefit of IV contrast must be
balanced against risks such as allergic reaction or kidney impairment.

 

Is a full body CT scan recommended for screening?

Similar to PET/CT, routine full body CT scanning is not generally recommended for health screening in individuals
without symptoms or known cancer.

While CT is highly effective for targeted diagnostic purposes and specific screening programs, such as low-dose lung
cancer screening, whole-body CT involves ionising radiation. In addition, diagnostic sensitivity in areas such as the
abdomen and pelvis often requires intravenous contrast, which introduces additional considerations in asymptomatic
patients.

 

Can MRI replace CT scan?

No. MRI cannot universally replace CT. Each modality has distinct strengths and they frequently complement one
another. CT is preferred for lung imaging and evaluation of air-filled or calcified structures due to higher sensitivity in
these contexts. The choice of modality should be guided by clinical indication and patient-specific factors.

 

Additional Information

For advice about health screening that is appropriate for your individual circumstances, speak with your healthcare
provider.

To learn more about our Whole Body MRI screening program and imaging approach, you can read further here.

WHOLE BODY MRI
MERMAID BEACH RADIOLOGY WHOLEBODYMRI.COM.AU
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