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Table 11: Pros and Cons of 1.5 T MRI vs. 3.0 T MRI; Safety and Technical Issues, and Clinical Applications 

Safety Issue 3.0 T MRI Pro 3.0 T MRI Con 

Immediate fringe field 

surrounding magnet 

-- A ferromagnetic object inadvertently brought into the scan room will experience a sharp 

increase in attraction toward the 3.0 T MRI magnet upon approach to the scanner (versus a 

1.5 T MRI).
34

 

Implanted devices -- Not all objects tested on a 1.5 T MRI have been tested on a 3.0 T MRI; therefore, if a 3.0 T 

is the only scanner on site, patients with certain implanted devices cannot be scanned.
34

 

Consequence of failed 

actively shielded 

magnet 

-- If active magnetic shielding malfunctions, the unshielded primary magnet field will bloom 

to several times its normal size and the extended fringe field may interfere with nearby CT, 

PET, and other imaging equipment not affected by a 1.5 T MRI. Patient monitoring 

equipment, drug delivery systems, and life support systems may be affected.
34

 

Gradient noise -- Higher gradient performance at 3.0 T MRI results in higher sound pressure levels (although 

manufacturers have improved techniques to dampen the noise).
34

 

Pulsed radiofrequency 

(RF) fields/ Specific 

Absorption Rate (SAR) 

-- Heating potential is notably higher and more significant at 3.0 T. Higher RF power levels 

result in limitations on SAR that may not allow the shortest possible scan times using 180 

degree RF pulses. Many manufacturers have incorporated reduced tip angle pulse 

techniques to mitigate this problem.
39

 

Imaging coils and cable 

leads 

-- If the coil array, cable assembly, or connector malfunctions and is in physical contact with 

the patient, skin irritation or burning may occur. The use of a higher magnetic field and 

higher radiofrequency power levels make such a failure at 3.0 T more critical.
34,39

 

Technical Issues 3.0 T MRI Pro  3.0 T MRI Con 

Signal to Noise Ratio 

(SNR) 

SNR received at 3.0 T MRI is 

approximately twice that of SNR 

received on a 1.5 T system, hence the 

abundance of SNR can be used to 

improve image quality or decrease 

scan time.
40,41

 

-- 

Parallel Imaging (PI) PI techniques reduce scan time but are 

accompanied by loss of signal; 

however, the resulting image quality 

can be comparable to a 1.5 T due to 

the abundance of signal at 3.0 T.
40-42

 

-- 

Relaxation rates Increased T1 relaxation time for solid 

tissue and the relatively constant T1 

for blood results in an overall 

improvement in blood vs. background 

tissue contrast when MR angiography 

pulse sequences are used.
41,42

 

Conventional spin echo pulse sequences cannot be used to produce ideal T1 contrast 

weighted scans since T1 relaxation time increases with the magnetic field strength. 

Alternative pulse sequences such as T1 weighted gradient echo, spoiled gradient echo, or 

magnetization-prepared rapid gradient echo can be used instead.
40
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Table 11: Pros and Cons of 1.5 T MRI vs. 3.0 T MRI; Safety and Technical Issues, and Clinical Applications 

Technical Issue 3.0 T MRI Pro 3.0 T MRI Con 

Spatial resolution Increased SNR leads to an ability to increase in-plane resolution or 

decrease slice thickness; i.e., higher spatial resolution results in 

improved image clarity and diagnostic strength.
40

 

-- 

Temporal resolution Improved temporal resolution occurs with shorter scan times.
40

 -- 

Artifacts from breathing 

and motion 

Decreased scan times help reduce data artifacts related to breathing 

and patient motion in those with difficulty holding still during the 

scanning process.
43

 

Artifacts resulting from breathing or any type of motion 

including flowing blood or pulsation of cerebrospinal fluid 

are more prominent on 3.0 T MRI vs. 1.5 T MRI. To various 

extents, manufacturers offer motion-compensating features 

to reduce or mitigate the problem.
44

 

Spectroscopic imaging Improved spectral resolution or the ability to visualize changes in 

peaks in metabolites. Fat-water suppression techniques are also 

improved; especially beneficial for musculoskeletal studies in which 

fat suppression imaging are important.
41,45

 

-- 

Functional MRI using 

the BOLD technique 

At 3.0 T MRI, clinical BOLD functional imaging studies are 

excellent, practical, and robust. Greater susceptibility contrast 

sensitivity and higher SNR inherent to 3.0 T scanning can produce 

up to a 40% increase in detected activation.
41,42

 

-- 

Diffusion Weighted 

Imaging (DWI) 

Increased sensitivity for detection of ischemic lesions in acute 

stroke.
41,45

 

Increased susceptibility may lead to image distortion during 

echo planar MRI, which is typically used for DWI. Planar 

imaging techniques may significantly reduce DWI 

susceptibility artifacts.
41

 

Diffusion Tensor 

Imaging (DTI) 

Images of white matter tracts are improved at 3.0 T MRI compared 

with 1.5 T MRI; 3.0 T enables DTI at higher spatial resolution or 

shorter acquisition times.
42

 

Geometric warping artifacts common to EPI pulse sequences 

may limit anatomic fidelity, especially in area of high 

magnetic field susceptibility resulting from high interfaces 

such as brain-to-air-to-bone in the area of the skull base and 

the posterior fossa.
42

 

Perfusion-Weighted 

Imaging  

The accuracy of cerebral perfusion is improved at 3.0 T MRI 

because of the increased number of sampling points during the first 

pass of gadolinium contrast agent compared with DWI imaging at 

1.5 T MRI with much lower temporal resolution and a smaller 

number of sampling points.
41,45

 

-- 

Magnetic resonance 

angiography (MRA) 

Improved Contrast to Noise Ratio (CNR). The longer T1 of 

background tissues can be exploited for superior inflow MRA. 

Vessels show more hyper-intense signals with better background 

tissue suppression. Small vessel visualization is improved.
42

 

-- 
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Technical Issue 3.0 T MRI Pro 3.0 T MRI Con 

Arterial Spin Labelling 

(ASL) 

Signal captured from blood is used to image vessels with the ASL 

pulse sequence. ASL at 3.0 T MRI have higher SNR and longer T1 

relaxation, resulting in more reliable ASL.
41

 

-- 

Magnetic susceptibility  Increased magnetic susceptibility can have a positive effect due to 

3.0 T being more sensitive to the deposition of blood products (that 

is, hemosiderin). Improved imaging for brain hemorrhage can be 

seen in head trauma or stroke. 3.0 T can be useful for dynamic 

susceptibility weighted perfusion MRI to determine functional 

parameters such as cerebral blood flow.
41,46

 

There can be a signal void in areas of air-to-tissue interfaces 

such as the frontal sinus, skull base, orbits, and frontal lobes 

of the brain. Hyper- and hypo-intense signal artifacts due to 

the presence of implanted metal hardware may be reduced 

by use of wider receiver bandwidth and longer echo train 

lengths. Susceptibility leads to dephasing, geometric 

distortion and signal loss, typically in gradient echo pulse 

sequences.
41,46

 

Chemical shift MR spectroscopy benefits from an increased chemical shift and 

improved spectral resolution.
41,46

 

Chemical shift artifacts are a disadvantage for imaging 

cartilage and bone interfaces of musculoskeletal areas.
46

 

Dielectric artifacts -- Radiofrequency waves transmitted from the transmitter coil 

into the patient are reduced in speed and wavelength in 

various tissues. As a result, there can be strong variations in 

signal intensities across the images, brightening in regions 

away from the receiver coil, or dark areas caused by 

constructive or destructive interference from standing waves. 

The dielectric artifacts are more prominent on 3.0 T MRI vs. 

1.5 T MRI systems and presents as a challenge when 

imaging the heart. New 3.0 T scanners use multi-transmit 

radiofrequency or appropriate modulation in amplitude and 

phase of the radiofrequency pulse to reduce the problem. 

Phased array coils and PI may also help.
40,42,46

 

Gadolinium  A standard dose of gadolinium administered for examinations done 

on a 1.5 T MRI may result in greater sensitivity in 3.0 T MRI (that 

is, less contrast may be used or the same dose may improve 

CNR).
41,42

 

-  

Imaging coils -- The variety of coils for 3.0 T MRI scanners may be limited, 

depending on the generation of the scanner, especially for 

systems where the ADC converter is integrated into the 

imaging coil.
40,43
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Clinical Condition 3.0 T MRI Pro 3.0 T MRI Con 

Brain: Multiple sclerosis Lesion visualization is improved.
41,47

 -- 

Brain: DWI for stroke Increased sensitivity for detection of ischemic lesions, especially in 

patients with multiple cerebral embolisms.
41,47,48

 

Image distortion in echo-planar DWI due to 

susceptibility; can be reduced by use of PI.
41,47,48

 

Brain: DTI Imaging of white matter tracts is improved at 3.0 T MRI versus        

1.5 T MRI.
42,45

 

 

Geometric warping artifacts common to EPI pulse 

sequences may limit anatomic fidelity, especially in 

areas of high magnetic field susceptibility resulting from 

high interfaces such as brain-to-air-to-bone at the skull 

base and the posterior fossa.
42

 

Brain: Spectroscopy (MRS) Improved spectral resolution for evaluation of metabolites that could 

be obscured at 1.5 T MRI. Ability to perform multinuclear 

spectroscopy to analyze many neurological disorders. The gain in 

SNR and improved line separation at  3.0 T enable use of smaller 

voxels, which results in an improved quantification of metabolites, 

especially for the adjacent creatine and choline peaks.
41,45,49

 

-- 

Brain: Dynamic 

Susceptibility-Weighted 

Perfusion MRI (DSW-PMR) 

Improved because of the increase in magnetic susceptibility effects. 

Improved diagnostic information to help determine brain tissue 

viability after stroke or TIA. The accuracy of cerebral perfusion is 

improved at 3.0 T MRI owing to the increased number of sampling 

points during first pass of gadolinium contrast agent compared with 

DSW-PMR imaging at 1.5 T MRI with lower temporal resolution 

(e.g., 1.5 seconds per dynamic acquisition) and a smaller number of 

sampling points.
41,45

  

-- 

Brain: Functional MRI Increased CNR using BOLD technique. Improved sensitivity and 

specificity.
41,48

 

-- 

Spine  Improved image quality with 3.0 T MRI DTI vs. 1.5 T MRI.
48

 Decreased fluid contrast associated with prolonged T1. 

Can be resolved by use of T1 fluid-attenuated inversion 

recovery (FLAIR), which delineates soft tissue, CSF, 

disc, and bone interfaces well.
42

 

Liver Effects of fat saturation are improved at 3.0 T MRI because of 

stronger chemical shift between fat and water.
43

 

3.0 T MRI is more sensitive to respiratory motion, 

vascular pulsation, and dielectric effect. Tissue heating 

is also a concern. Dual phase imaging can be 

problematic because the phase echoes are too close 

together. Adrenal gland imaging may be challenging. 

Chemical shift artifacts are more pronounced at fat-to- 

water interfaces.
48
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Clinical Condition 3.0 T MRI Pro 3.0 T MRI Con 

Pelvis  Structures of the prostate gland may be demonstrated adequately 

without insertion of an endorectal coil.
48

 

Optimal high resolution imaging of the prostate best 

done with an endorectal coil and pelvic coil 

combination.  

Breast Improved spatial and temporal resolution capabilities; improved 

detection and characterization of breast cancer with 3.0 T MRI. 

-- 

Musculoskeletal system Higher SNR, smaller field of view, thinner slices, and increased 

spatial resolution can be obtained. Enhanced detection of articular 

cartilage tears of the shoulder and hip labrum, triangular 

fibrocartilage complex tears of the wrist,  and diagnosis and staging 

of various derangements of the knee and elbow.
42,48

 

T1 increased by 10% to 30% when imaging at 3.0 T 

MRI vs. 1.5 T MRI. Repetition time must be increased 

to maintain T1 weighted contrast. The increase in TR is 

typically about 20%, which translates into a longer TR 

time. Spectral fat suppression is sensitive to magnetic 

field inhomogeneity, which limits its use in tissues 

displaying susceptibility artifacts and in the 

postoperative areas with hardware due to enhanced 

artifacts from metal.
42,50

 

Cardiac Ability to obtain higher spatial and temporal resolution. (Increased 

SNR and decreased imaging time compared with a 1.5 T MRI.) 

Perfusion images provide better visual delineation of perfusion 

abnormalities and cardiac ischemia evaluation.
48,51,52

 

Cine sequences using steady state free precession pulse 

sequences for cardiac imaging to display wall motion 

and LVEF at 3.0 T MRI can be problematic due to 

increased artifacts from radiofrequency inhomogeneity 

(dark banding or flow artifacts). MR systems equipped 

with multi-transmit radiofrequency PI or techniques to 

modulate the amplitude and phase of radiofrequency 

pulses can reduce the dark banding artifacts.
48,50-52

 

Pediatric imaging Improved image quality due to higher SNR is available to 

demonstrate the small anatomical structures of a pediatric patient, 

and shorter scan times result in reduced total visit time.  

-- 

Vascular 3.0 T MRI TOF imaging due to the longer T1 of background tissue; 

results in background tissue suppression and higher visibility of 

contrast in the vascular structures. Use of PI for non-contrast and 

contrast-enhanced techniques allow for shorter scan times, with 

increased resolution. Improved temporal resolution vs.                     

1.5 T MRI.
41,48

 

-- 

ASL = arterial spin labelling; BOLD = blood oxygen level-dependent; CNR = contrast-to-noise ratio; CSF = cerebrospinal fluid; CT = computed tomography; DTI = diffusion tensor 
imaging; DWI = diffusion-weighted imaging; EPI = echo planar imaging; FLAIR = fluid attenuation inversion recovery; LVEF = left ventricular ejection fraction; MRA = MR angiography; 
MRI = magnetic resonance imaging; MRS = MR spectroscopy; PET = positron emission tomography; PI = parallel image; PMR = perfusion MR; SAR = Specific Absorption Rate;    
SNR = signal-to-noise ratio; T = Tesla; TIA = transient ischemic attack; TOF = time-of-flight; vs. = versus.




