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Introduction
For many years MR imaging (MRI) has 
been considered a second-line proce-
dure required for further diagnostic 
work-up after first-line imaging with 
x-ray, ultrasound or even computed 
tomography (CT) in the emergency 
room. However, the increasing perfor-
mance of modern MR equipment and 
sequence design have broadened the 
range of indications, now making MRI 
the first-line imaging modality of choice 
for a number of clinical conditions. This 
is most obvious in neurovascular emer-
gencies, but it also applies to a number 
of other indications. More and more, 
an ‘emergency MRI’ is being requested 
at night or during weekends. In most 
cases, the decision whether to perform 
it is taken according to the particular 
 circumstances, such as the availability 
of sufficiently skilled staff and radiologi-
cal expertise. The aim of this article is 
to suggest stratification criteria and to 
provide a list of clinical situations that 
might justify the performance of an MRI 
scan during night or weekend shifts 
based on the clinical relevance, i.e. 
immediate consequences. Conditions 
that do not require direct therapeutic 
intervention should not trigger an MRI 
scan outside the regular schedules. The 
limitation to only a small number of indi-
cations improves clinical decision-making 
and facilitates the preparation and  
training of the staff for these situations.
The following suggestions have been 
developed at University Hospital Heidel-
berg in cooperation between the Depart-
ment of Diagnostic and Interventional 
Radiology (Head: Hans-Ulrich Kauczor, 
M.D.), the Orthopedics and Trauma Sur-
gery Clinic, the Spinal Cord Injury Center, 
the Vascular Surgery Clinic, the Depart-
ment of Anesthesiology, and the Center 
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1 Intracranial hemorrhage in the right basal ganglia with small perifocal edema (arrows). 74-year-old 
man presenting with left sided hemiparesis since waking up 6 hours before. (1A) Axial unenhanced T1w, 
(1B) axial FLAIR, (1C) axial T2*w, (1D) axial diffusion-weighted image (b-value of 1000 s/mm2).
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for Pediatric and Adolescent Medicine. 
Of course, the following suggestions 
are subject to ongoing discussion and 
refinement. The Department of Diagnos-
tic and Interventional Radiology is the 
central service provider at the University 
Hospital Heidelberg in the field of diag-
nostic general radiological imaging and 
interventions. More than 91,000 exami-
nations in out-patients and more than 
71,000 in in-patients are performed 
annually, covering all indications and 
organ systems, with more than 210,000 
imaging procedures every year. It should 
be noted that the following suggestions 
have been developed for a general 
radiological department. Dedicated neu-
roradiological departments may there-
fore develop additional suggestions 
regarding brain imaging.

List of indications for  
emergency MRI at the Depart-
ment of Diagnostic and  
Interventional Radiology in 
Heidelberg
The list of indications differentiates 
between emergencies requiring immedi-
ate MRI (Category A, urgent care 
required as soon as possible day and 
night) and urgent cases with high prior-
ity but no need for immediate interven-
tion (Category B, to be performed within 
12 hours, e.g. next day). It was also con-
sidered important to define a third cate-
gory (Category C) for situations that do 
not require an immediate MRI scan since 
equally diagnostic alternatives are avail-
able. Although such examinations may 
sometimes be urgently requested, it is 
strongly recommended to resist and to 
preserve the resources of the emergency 
MRI staff. This list represents the current 
stage of management and is intended to 
be regularly updated. 

2. Acute traumatic and non-traumatic 
syndromes with paraplegia and 
apparent neurologic deficits (such as 
paresis, sensory disturbances, distur-
bances in bladder or rectum function) 
that raise suspicion of a lesion of  
the myelon or the cauda equina. 
Examples include: Clinically suspected 
spondylodiscitis with epidural 
abscesses (Fig. 2; clinical relevance: 
immediate surgery indicated for  
epidural abscesses); acute spinalis 

2 Spondylodiscitis with 
 epidural and psoas muscle 
abscesses. 80-year-old wom-
an with severe back pain. The 
spondylodiscitis in the first 
and second lumbar vertebra 
is clearly acknowledged on 
the sagittal contrast-en-
hanced fat-suppressed T1-
weighted images (arrows in 
2C); T1w TSE sagittal (2A) 
and T2w TSE sagittal images 
(2B). Also the epidural en-
hancement within the  spinal 
canal (open arrows in 2C and 
2D) and left psoas muscle ab-
scess (asterisk in 2D) can be 
evidenced best on the con-
trast-enhanced fat-sup-
pressed image.
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Category A 
Indications for an immediate 
emergency MRI
1. Cerebral and neurovascular emergen-

cies (Fig. 1; e.g. acute cerebral  
ischemia or herniation syndromes in 
children): minimal protocol: 
T2-weighted TSE, dark-fluid imaging, 
diffusion-weighted imaging (DWI), 
time-of-flight (TOF) angiography, NO 
routine intra-venous (i.v.)-contrast 
medium administration.
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anterior syndrome (Fig. 3); suspicion 
of epidural hematoma following  
spinal anesthesia or spinal surgery; 
suspected spinal cord contusion;  
clinical relevance: surgical decom-
pression if edema of the spinal cord is 
detected). Minimal protocol: T2w TSE 
fat-saturated sagittal, T1w SE sagittal, 
T2w TSE transversal (non-fat-satu-
rated) findings-centered. Optional: 
Diffusion-weighted imaging in case 
of suspected spinal ischemia. In case 
of  suspected epidural abscess MRI 
with i.v.-contrast medium required.

3. Strong clinical suspicion of septic 
arthritis (Fig. 4; clinical relevance: 
early joint lavage to prevent 
 chondrolysis indicated). MRI with 
 i.v.- contrast medium required.

4. Strong clinical suspicion of osteo-
myelitis in children. MRI with i.v.- 
contrast medium required.

5. Acute pulmonary artery embolism 
in pregnant women or very young 
patients (Fig. 5; pulmonary artery 
embolism protocol based on free 
breathing TrueFISP images. 
I.v.-contrast-enhanced TWIST per-

fusion and high spatial resolution MR 
angiography (MRA) only to be used,  
if exclusion of small peripheral emboli 
would be clinically relevant).

Category B 
Indications for an MRI  
within 12 hours include:
1. Spinal emergencies without neuro-

logical symptoms, e.g. to exclude 
spondylodiscitis or a ligamentous 
affection following a trauma of the 
spine, suspicion of a discoligamen-
tous injury according to CT findings 
(use standard spine MR protocols).

2. In conventional radiography inconclu-
sive findings or suspicion of occult 
fractures to prevent exposure to radi-
ation in CT (especially in childhood).

Category C 
Indications that do NOT justify 
an emergency MRI (=> e.g. CT 
as alternative emergency 
modality or MRI the next 
working day):

1. Run-off MRA for arteriosclerosis or 
acute occlusion of the lower limb  
(CT angiography as an alternative).

2. Suspicion or follow-up of intracranial 
hemorrhage (CT as an alternative) 
unless classified as neurovascular 
emergency according to Category A 1.

3. Suspicion of cerebral metastasis (CT 
with contrast medium as an alterna-
tive).

4. Urgent MRI requests due to organiza-
tional issues of the referring clinical 
partner or because of the patient’s 
wish.

3 Spinalis anterior syndrome. 53-year-old man with acute paraplegia at level Th5 after surgical  
endovascular repair on an aortic dissection Stanford type B. At level of third thoracic vertebra 
there is swelling of the myelon with edema (arrows) on T2-weighted images (3A: STIR sagittal, 
3B: T2w SPACE) and restricted diffusion on the image with a b-value of 1000 s/mm2 (arrow in 3C).
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4 Septic arthritis of the shoulder joint in a 69-year-old man following shoulder arthroscopy and supraspinatus muscle refixation. The joint effusion 
is appreciated on the axial T2-weighted fat-saturated images (open arrows in 4A). The strong synovialitis (arrows) is clearly evidenced on the con-
trast-enhanced coronal (4B) and axial (4C) MR images (4B without and 4C with fat saturation).
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5 Acute pulmo-
nary embolism in 
both pulmonary 
arteries shown on 
T1/T2-weighted 
coronal TrueFISP 
images (arrows; 
this examination 
was obtained in a 
64-year-old patient 
with renal insuffi-
ciency and sus-
pected pulmonary 
embolism, being 
referred for non-
contrast-enhanced 
MRI). 
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