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Clinical Pediatric Imaging

Multi-Station Examinations 
in Pediatric MRI
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ZEMODI, Zentrum für moderne Diagnostik, Bremen, Germany

1 Images of a staging MRI of 
a 3-year-old boy with proven 
medulloblastoma are shown. In 
addition to detailed information 
about the primary tumor, 
evaluation of the whole central 
nervous system is required. 
(1A) 3D T2w SPACE 
(1B) 3D T1w ce MPRAGE 
(1C) 2D T2w TSE and 
corresponding T1w TSE ce 
(1D) for evaluation of the 
myelon. Images acquired with 
1.5T MAGNETOM Avanto.
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Background
Recent years have seen an increasing 
demand for pediatric MR examinations, 
independently of other developments 
in imaging technology that benefit chil-
dren* / adolescents, such as the signifi-
cant reduction of radiation dosage in CT 
scans, or the evolution of ultrasound 
including CEUS (contrast-enhanced ultra-
sound). It is, of course, also true that 
the increase in numbers of pediatric MRI 
scans has not been in line with the over-
all growth of MR referrals for all depart-
ments, because indications of pediatric 
MRI, as well as planning, conducting and 
reading of these exams differ significantly 
from adult MRI. Sedation is frequently 
required, especially in very young chil-
dren, whilst the wide, 24/7 availability 
of ultrasound and its high diagnostic 
performance are other limiting factors 
when it comes to determining why and 
when MRI is to be used to image diseases 
in children. 

However, ultrasound also has its limita-
tions. Firstly, the results of ultrasound 
exams depend on the skills of the radiol-
ogist / pediatrician: A high variance is 
often seen in clinical reality when it 
comes to quantification of findings espe-
cially for follow-up exams performed by 
different physicians. Secondly, they offer 
only a partial insight into the body; and 
important structures like the central ner-
vous system or bones are only partially 
evaluable, or not at all, (depending on 
age) with this method. Of course, inter-
observer variability and quality assurance 
are familiar topics to us radiologists; but 
by scanning large volumes in high detail, 
CT and MRI have clear advantages when 
it comes to reliable and repeatable 
results. The documentation of MRI/CT is 
also different to ultrasound: It allows a 
much more comprehensive analysis also 
for questions which arise retrospectively 
after the exam was conducted. 

Combining these advantages and adding 
the diagnostic performance (including 
the capability to derive functional 
parameters) for most indications and 
lack of any radiation, it is clear why MRI 
nowadays plays such an important role 
in pediatric imaging, especially when 
imaging is required to trigger therapy 
decisions with severe consequences to 
the child. There has been much written 
about protocols, indications and the 
techniques to be used. This issue of the 
MAGNETOM Flash also contains an 
extensive overview of whole-body MRI 
in children. In contrast to the broad 
range of indications in imaging adults, 
pediatric imaging with MRI aims very 
often to be more systemic and perhaps 
as a consequence of MRI creating special 
conditions, especially for young children, 
multi-stage examinations are frequently 
performed. This case series presents 
some examples from our daily routine to 

2 2-year-old boy referred to our MR unit for 
evaluation / rule out of complications after 
liver transplantation in case of multifocal 
hepatoblastoma. Evaluation of the whole 
abdomen and pelvis is essential to provide 
detail information about complications of 
extensive surgical procedures. (2A) Coronal 
T2w HASTE, (2B) coronal 3D T1w ce VIBE, 
(2C) transversal T2w HASTE fs (SPAIR) 
(2D) 2D opposed-phase FLASH (2E) DWI 
(b = 800 s/mm2; syngo REVEAL). Images 
acquired with MAGNETOM Avanto.
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3 Detection of a 
malignant transfor-
mation of neurofi-
bromas are chal-
lenging. MRI with 
its superior soft- 
tissue contrast is 
therefore often 
used as the method 
of choice for follow-
up of patients with 
Recklingshausenʼs 
disease. Here we 
show the MRI exam 
of a 9-year-old boy 
with extensive 
involvement espe-
cially of the left 
cervical, but also 
the huge growth of 
neurofibromas in 
the abdomen / ret-
roperitoneum. 
Additional value of 
18F-FDG PET in the 
detection of malig-
nancy is reported 
(not shown in this 
case) and may cer-
tainly be one of the 
future applications 
of MR/PET for this 
indication. (3A) 
Coronal T2w STIR 
of the cervical 
plexus and (3B) 
T2w HASTE of the 
abdomen / retro-
peritoneum, (3C) 
transversal T2w 
HASTE and (3D) 
T2w TSE with 
motion correction 
(syngo BLADE) of 
the left cervical 
tumor bulk, (3E) 
sagittal T1w ce 
without fs for eval-
uation of the 
abdominal manifes-
tations. The images 
were acquired with 
1.5T MAGNETOM 
Espree.
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4 Evaluation of the main arteries throughout the whole body trunk and lower extremities 
where there is suspicion of panarteriitis nodosa. Maximum intensity projections (MIP) and 
inverted image derived from a ce 3D FLASH, acquired as continuously moving table MRI 
(syngo TimCT) are shown. Images acquired with 1.5T MAGNETOM Avanto.

Contact
Markus G. Lentschig, M.D.
ZEMODI 
Zentrum für moderne Diagnostik 
MRT und MR/PET 
Schwachhauser Heerstr. 63a 
D-28211 Bremen
Germany 
Phone +49 421 69641-600 
Fax +49 421 69641-649 
www.zemodi.de

4 demonstrate the quality of today’s 
routine pediatric MR examinations and 
how todayʼs scanner technology can 
assist in the assessment of systemic 
aspects of  disease.

*MR scanning has not been established as safe for 
imaging fetuses and infants under two years of age. 
The responsible physician must evaluate the benefit of 
the MRI examination in comparison to other imaging 
procedures.


