
In this issue of Emergency Medicine Practice, an overview of the technical features of MRI will be presented in order 
to provide a framework for understanding its limits and potential benefits. Frequently asked questions will be ad-
dressed, including the role of contrast in MRI, contraindications to contrast, and contraindications to MRI. Some of 
the common methodological flaws that limit the internal and external validity of specific studies will be reviewed. A 
focused discussion will be provided on the diagnostic accuracy of MRI for spinal epidural abscess, occult hip frac-
tures, and occult fractures of the wrist.
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Key Points References Comments
MRI is recommended by the ACR as the most appro-
priate test when scaphoid fracture is suspected despite 
normal plain x-rays.

69

A study of 18 children with acute wrist injury found that 4 of 
6 fractures detected on MRI were not seen initially on x-ray – 
though all were evident on follow-up plain film. No fractures 
were found at follow-up in patients with a normal initial MRI.

MRI is recommended by the ACR as the most ap-
propriate test when hip fracture is suspected despite 
normal plain x-rays.

9,47

Unfortunately, a clear clinical decision rule for selecting patients 
for MRI after a negative hip plain film does not exist. Studies 
suggest that only about 5% of all patients undergoing hip evalu-
ation will have fracture despite negative x-rays. Among those 
undergoing MRI, the reported rate of fracture is high – over 30% 
in several studies – indicating  that clinicians are relatively astute 
at selecting high-risk patients for additional imaging.

Definitive studies have not been conducted compar-
ing CT and MRI for acute scaphoid fracture. MRI is 
likely more useful due to better soft tissue contrast for 
ligamentous and cartilaginous injuries. 61

The ACR recommends casting with follow-up x-ray in 10 to 
14 days or MRI as the most appropriate imaging modalities 
for suspected acute scaphoid fracture following normal plain 
x-rays (both receive a score of 8 on the 1 to 9 scale used by the 
ACR, with 9 being most appropriate). CT receives a score of 
4, with the caveat that CT is appropriate if MRI or casting and 
follow-up are contraindicated.

Definitive studies have not been conducted comparing 
CT and MRI for acute hip fracture. Cost effectiveness 
of early MRI for suspected scaphoid and hip fractures 
is suggested by multiple studies.

45

A limited MRI cost approximately $450 in 1993, compared 
with $455 for bone scan, $299 for linear tomography (a method 
rarely used today, not to be confused with computed tomogra-
phy), and $797 for CT.

MRI is the definitive study for suspected non-traumatic 
spinal cord conditions including inflammatory, infec-
tious, neoplastic, and compressive conditions. 25

A review of the literature from the New England Journal of 
Medicine concluded that the single most important predictor of 
neurological outcome is the patient’s neurological status prior 
to surgery. Therefore, a vigilant effort to diagnose the patient 
prior to the progression of neurological signs and symptoms is 
imperative.

Nephrogenic systemic fibrosis is a potentially fatal 
condition seen in patients with advanced renal disease 
receiving gadolinium contrast. 

13
Dialysis patients and patients with acute renal failure not yet on 
dialysis are at particular risk.

MRI may be performed with careful preparation in pa-
tients with implanted cardiac pacemakers and defibril-
lators when benefit of MRI is felt to outweigh risk.

17
There are now over 230 published prospective cases of patients 
with pacemakers safely having undergone low-field MRI.

MRI is believed to be safe in pregnancy, but the effect 
of gadolinium contrast on the fetus is unknown. Avoid 
gadolinium in pregnancy whenever possible. 15

The ACR recommends that gadolinium-based contrast agents 
not be used routinely in pregnancy. Gadolinium-based contrast 
may be used in pregnancy  on a case-by-case basis with consid-
eration of the risk-benefit ratio, which should be documented in 
the patient’s chart.

* See reverse side for reference citations.
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