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Figure 1: Regions of interest (ROI)
for the dentate nucleus (DN) and
middle cerebellar peduncle (MCP).
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§ Retrospective chart review identified 48 subjects that had
4 or more GdBC doses (range 4-15 doses) before 3
years of age. Contrast dosing is weight-based.
§ 33 subjects met inclusion criteria. Lack of appropriate
comparison sequences (13), tumor-related distortion of
anatomy (1), and use of an alternative contrast agent (1)
excluded 15 subjects.
§ The T1 imaging technique was documented for each
subject at each respective scan. Like sequences were
quantitatively compared. The type of T1 weighted
imaging (T1WI) used alters the appearance of the
background tissues and thus the conspicuity of T1 bright
abnormalities within these tissues and the type of T1
sequence utilized were documented.
§ Qualitative assessment of the brain and quantitative
assessment of selected regions of interest in the dentate
nucleus (DN), middle cerebellar peduncle, globus
pallidus (GP), and thalamus was performed. Occasional
tumor-related distortion precluded identification of the
dentate and only the GP ROI was measured.
§ Total contrast volume administered and primary patient
diagnosis were documented.
Table 1
Summary of Patient Characteristics
Study subjects
(n = 48)

Parameter
Age (y)
Average age of first study
Average age of last study
Sex
M
F
Average number of contrast exposures
Brain Tumor
Capillary Malformation Syndrome
Cerebral Vein Thrombosis
Chronic granulomatous disease
Congenital Toxoplasmosis
Glioneuronal Lesion
Jugular Foramina Stenosis
Langerhans Cell Histiocytosis
Meningitis
MRSA Abscess
Pineal Cyst
Status Epilepticus
Tuberous Sclerosis
	
  

0.98
1.84
30
18
6.75
33
1
1
1
1
1
1
2
3
1
1
1
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Figure 4: Scatterplot of globus pallidus-to-thalamus ratio (GP/Th) at first
study versus last study in contrast-enhanced subgroup. Solid line
represents a hypothetical 1:1 ratio assuming equality between first and
last studies.
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Figure 3: Scatterplot of dentate nucleus-to-middle cerebellar peduncle
ratio (DN/MCP) at first study versus last study in contrast-enhanced
subgroup. Solid line represents a hypothetical 1:1 ratio assuming equality
between first and last studies.

Results
§ Cumulative contrast exposure varied based on number
of doses and patient weight.
§ No instances of residual T1 hyperintensity were identified
in the brain by visual inspection of regions of interest with
the T1 FLAIR imaging technique.
§ Results of quantitative interrogation were variable without
correlation to number of contrast administrations, age at
first exposure, absolute contrast dose, or diagnosis.
§ Average age of subjects at the time of first contrast was
0.98 years, and age at last study evaluated was 1.84
years.

Discussion and Conclusions
§ T1 FLAIR imaging did not reveal evidence of residual
gadolinium based contrast in the brain of 33 children <3
years of age who have been exposed to 4-15 (average
= 6.75) doses of gadobenate dimeglumine, contrary to
the animal study performed by Weberling, et al.4
§ No significant correlation between the number of
administrations of gadobenate dimeglumine and signal
intensity of the globus pallidus or dentate nucleus was
observed, contrary to Kanda1.
§ Contrary to reports of GdBC retention with another
linear agent (gadopentatate dimeglumine)3, no such
retention is shown with gadobenate dimeglumine in our
study.
§ Background cerebellar white matter hyperintensity may
mask the identification of subtle T1 hyperintensity
putatively related to contrast administration.
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§ To determine if our pediatric patients who have had 4 or
more MR contrast exposures demonstrate imaging
evidence of persistent contrast in brain tissues.
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Figure 2: ROI for the globus pallidus
(GP) and thalamus (Th).
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§ New awareness of gadolinium based contrast (GdBC)
deposition in the brain after repeated exposures1, 2
prompted a retrospective review of our pediatric brain
imaging data.
§ Since 2008 we have used gadobenate dimeglumine
contrast for brain MR studies nearly exclusively.
§ We focused on those <3 years of age as they would
have the greatest risk of time dependent adverse events,
though no such events have yet been reported.
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Figure 5: Scatterplot of dentate nucleus-to-middle cerebellar peduncle
signal intensity ratio difference between first study and last study versus
number of gadolinium-based contrast material administrations. Solid line
represents a linear regression.

Conclusions (continued)
§ Myelination of the brain approaches the adult pattern on
T1-weighted imaging (T1WI) at 1 year of age.
§ While the state of myelination can impact the measured
signal intensity ratio prior to one year of age, all initial
measurements were made on T1WI and the average age
was 0.98 years, thus minimizing potential effect.
§ The influence of the choice of T1 pulse sequence and
the long-term follow up of pediatric patients exposed to
GdBC requires additional study.
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