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Adverse Reactions during
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Editor:

I read the article by Dr Morgan and
colleagues (1) on adverse reaction rates
during gadoteridol-enhanced magnetic
resonance (MR) imaging, which appeared
in the April 2011 issue of Radiology, with
great interest. While I agree with the
conclusions of the study, [ have some
comments on this article.

First, although there is no hint of a
true allergic evaluation, the authors noted
reactions “resembling ‘allergic’ responses”
(1). This is consistent with previous re-
ports (2,3) that present a spectrum of
terms such as allergy-like or anaphylac-
toid. The use of such terms is not really
helpful and may lead to confusion. In
other articles (4,5), it has been clearly
shown that true allergic reactions may
arise after gadolinium-containing contrast
materials. Indeed, it is likely that both
allergic and nonallergic reactions may
occur. It would seem that the use of the
term hypersensitivity might be more suit-
able in these patients (6-8).

Second, most patients had mild reac-
tions (n = 177, 0.630% of all patients).
In addition, moderate reactions were
documented in six patients and severe
reactions, in four patients (1). Unfortu-
nately, the clinical features of these 10
patients are not clear. Table 2 summa-
rizes all observed reactions (1) but does
not present clinical characteristics of sin-
gle patients in this small group. There-
fore, a comparison with other studies
or with clinical observations would be

difficult or impossible. Moreover, notations
such as “prior allergic-type reaction” (1)
do not sufficiently describe previous reac-
tions (9). Consequently, premedication
could be either helpful or not: The pa-
tients reacted despite premedication,
and “the reaction rates for this popula-
tion were not significantly different ...
from the reaction rates of the popula-
tion as a whole” (1).

In conclusion, safety studies in patient
cohorts as presented during gadoteridol-
enhanced MR imaging (1) are poten-
tially of great clinical utility. However,
in addition to presenting low rates of
adverse reactions, it would be helpful
in the future not to forget to include full
detail on patients with reactions. In par-
ticular, moderate and severe reactions
should be presented more precisely so
that the reader has a clear image of the
clinical reactions in individual patients.
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Lockhart, MD, MPH
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AL 35233

e-mail: dmorgan@uabmec.edu

We thank Dr Boehm for her interest in
our article and agree that adverse reac-
tions to gadolinium-based contrast media
likely comprise “both allergic and non-
allergic reactions.” As to the confusing
nature of the terminology, our manu-
script (1) used a well-recognized stan-
dard, the American College of Radiology
(ACR) Manual on Contrast Media (2),
precisely to avoid confusion. This docu-
ment is periodically updated, is authored
by a panel of experts who serve on the
ACR Committee on Drugs and Contrast
Media, and contains the following para-
graph on adverse reactions to gadolinium-
based contrast media (2):

Reactions resembling an “allergic”
response are very unusual and vary
in frequency from 0.004% to 0.7%.
A rash, hives, or urticaria are the
most frequent of this group, and very
rarely there may be bronchospasm.
Severe, life-threatening anaphylactoid
or nonallergic anaphylactic reactions
are exceedingly rare....

Further, the updated version 7 (3) dis-
cusses the issue of etiology of allergic-like
reactions in the section on premedication:

The primary indication for premed-
ication is pretreatment of “at-risk”
patients who require contrast media.
In this context, “at risk” means at

higher risk for an acute allergic-like
reaction. The etiological mechanisms
of anaphylactoid contrast reaction are
incompletely understood as well as
the basis of prevention with the use
of corticosteroids [4].... It is now
generally accepted that most adverse
allergy-like reactions are not associ-
ated with the presence of increased
IgE |immunoglobulin E] and, there-
fore, unlikely to be truly allergic.

We sought to compare our results to
other reports of adverse reactions that
did use the terms allergic-type or allergic-
like to indicate these kinds of reactions
to distinguish them from those reactions
that were idiopathic, such as nausea,
and followed suit. Many of the references
we compared our data to (tables 5 and 6
[1]) used similar phraseology (in some
cases even in the title of the work [5])
and similar grading of adverse reac-
tions (ie, mild, moderate, and severe),
which we also referenced from the ACR
manual (1).

Although we appreciate Dr Boehm’s
particular interest in the individual de-
scriptions of our subjects with moder-
ate or severe reactions, we felt that it
was not appropriate to list the reactions
individually given the amount of data we
already presented in tabular form. An
attempt to relay this sort of data was
part of the report by Bleicher and Kanal
(table 3) (6), but single-phrase details,
such as chest pain or dyspnea, to describe
severe reactions still leave the reader
without critical information for compar-
ison. We would be happy to personally
discuss such details with any interested
readers since the constraints of this for-
mat preclude such sharing. Thank you for
the opportunity to discuss our work.
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Virtual Monochromatic Spectral Imaging
with Fast Kilovoltage Switching Should
Not Be Used as Standard CT Imaging
Modality

From

Henk W. Venema, PhD

Departments of Radiology and Bio-
medical Engineering and Physics,
Academic Medical Center, Meiberg-
dreef 9, 1105 AZ Amsterdam, the
Netherlands
e-mail: h.w.venema@amc.uva.nl

Editor:

In the April 2011 issue of Radiology,
Dr Matsumoto and colleagues advocate
the use of computed tomography (CT)
with two x-ray spectra (generated with
tube voltages of 80 and 140 kV), which
they term virtual monochromatic spec-
tral (VMS) imaging. They claim that, for
a given radiation dose, for studies in
which iodinated contrast material is used,
a higher contrast-to-noise ratio (CNR) can
be obtained with VMS imaging than
with standard CT imaging at 120 kV.
They state that VMS imaging has the
potential to replace 120-kV CT as the
standard clinical CT modality for these
studies (1).

The data presented in their study
may be correct, but the conclusions of
the authors are irrelevant. An essential
omission is that standard CT imaging
is only considered at a tube voltage
of 120 kV. It is a well-known fact that,
for imaging with an iodinated contrast
material, a tube voltage of 120 kV is
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suboptimal and that lower tube voltages
should be used (2-4). Kalender et al (5)
have shown that the optimum tube volt-
ages with respect to CNR at a certain
dose are on the order of 80 kV or even
less, somewhat depending on the size
of the patient. When these lower tube
voltages are used, standard CT imaging
outperforms VMS imaging with fast tube
voltage switching.

Finally, there is a fundamental argu-
ment that, with respect to the optimiza-
tion of imaging with iodinated contrast
material for a fixed radiation dose, noth-
ing can be gained by using two tube
voltages. More than 50 years ago, Ter-
Pogossian (6) and Oosterkamp (7) showed
that, for imaging a lesion embedded in
a tissue-equivalent object, an optimal CNR
for a given radiation dose is obtained
when monochromatic radiation (ie, ra-
diation with a single photon energy) is
used. To avoid confusion: This has noth-
ing to do with the virtual monochromatic
approach in the article by Dr Matsumoto
and colleagues, which is a postprocess-
ing method. Thus, one should attempt
to narrow the spectral distribution (by
filtration, for example, or by other means)
and not to widen it (by using two spectra).

In conclusion, standard CT imaging
should be performed in the standard way,
with optimized tube voltage.
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From

Masahiro Jinzaki, MD,* Kazuhiro
Matsumoto, MD,* Yutaka Tanami,
MD,* Akihisa Ueno, MD,* Minoru
Yamada, MS,* and Sachio
Kuribayashi, MD*

Department of Diagnostic Radiology”
and Multi-dimension Biomedical
Imaging & Information Laboratory
in Research Park,* Keio University
School of Medicine, 35 Shinano-
machi, Shinjuku-ku, Tokyo 160-8582,
Japan
e-mail: jinzaki@rad.med.keio.ac.jp

We thank Dr Venema for his interest in
our recent study of VMS imaging with
fast kilovoltage switching (1).

He referred to articles reporting on
the usefulness of lower tube voltage in
CT angiography and commented that it
outperforms VMS imaging. We agree that
lower tube voltage is one useful method
for the purpose of obtaining anatomic
information in high contrast fields, such
as CT angiography or pediatrics, where
quantitative evaluation is disregarded.
However, lower tube voltage would not
be a useful method for diagnostic CT
studies of abdomens in adults or soft
tissue. Our phantom not only simulates
CT angiography, but also contains a syringe
with an iodine concentration of 5 milli-
grams of iodine per milliliter (approxi-
mately 100 HU), which is inserted in
water-filled torso phantom. This CT atten-
uation phantom approximates the contrast
enhancement seen on abdominal contrast
material-enhanced CT studies usually used
for diagnostic studies. The major differ-
ence between VMS imaging and lower
tube voltage or 120-kVp imaging is that
VMS imaging has the potential to reduce
beam-hardening effects, as we commented
in the introduction section of our article.
Beam-hardening effects are known to de-
grade the accuracy of quantitative evalua-

tion (2). One method for rigorous beam-
hardening correction now available is
to use data from two different tube volt-
ages for the same projection angle as fast
kilovoltage switching. Since VMS imag-
ing improves signal noise and CNR by the
reduction of beam-hardening effects, as
shown in our results, VMS imaging will
be applicable to not only CT angiography,
but also to any other CT applications, in-
cluding abdominal contrast-enhanced
CT used for diagnostic studies.

Dr Venema also noted that the opti-
mal CNR for a given radiation dose is
obtained when monochromatic radiation
is used. We agree monochromatic radi-
ation is the ideal system. However, the
technique of narrowing spectral distri-
bution is very difficult. This requires ex-
tremely high x-ray beam strength. On
the other hand, VMS imaging, which en-
ables higher accuracy of beam-hardening
correction than single-kilovoltage acqui-
sition, improves the linearity of CT at-
tenuation. This is comparable to virtu-
ally narrowing the spectral distribution.
Thus, if the goal is narrowing the spec-
tral distribution, VMS imaging is one tech-
nique that will accomplish this. VMS
imaging has the potential to improve the
three important components of image
quality (ie, CNR, signal noise, and beam-
hardening effects) at the same time. At
this point, VMS imaging is most compa-
rable to monochromatic radiation image
and has the potential to replace 120-kVp
CT as the standard CT modality.
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