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EVALUATION OF NONRADIOLOGIST PHYSICIAN'S KNOWLEDGE
ABOUT ADVERSE REACTIONS TO IODINATED CONTRAST MEDIA*

Ronald Trindade', Daniel Vaccaro Sumi', Wagner Luiz Kravetz', Paulo Eduardo Codello Rebelo’,
Fabiola Fontana', Cassio Gomes dos Reis Jr.2

OBJECTIVE: To evaluate the nonradiologist physicians’ knowledge about adverse reactions to iodinated
contrast media, as well as prevention and associated risk factors. MATERIALS AND METHODS: A transver-
sal study was developed with 203 nonradiologist physicians (assistants, residents and trainees) of different
specialties, who completed a questionnaire including ten multiple choice questions regarding prophylaxis,
risk factors and conduct related to the development of adverse reactions to iodinated contrast media. The
Statistic Package for Social Science version 12.0 for Windows® was utilized for statistical analysis. RESULTS:
Asthma, food allergy, anxiety and ischemic heart disease were considered as risk factors by, respectively,
80.9%, 78.9%, 5.9% and 4.1% of the participants. According to 23.4% of the physicians, there is no absolute
contraindication to the use of iodinated contrast media. Correct prophylactic measures for patients with
previous adverse reaction to iodinated contrast media and in diabetic patients using metformin were indi-
cated, respectively, by 84.5% and 53.7% of the respondents. Questions about contrast-induced nephropa-
thy, use of iodinated topical antiseptics in patients with previous adverse reaction to iodinated contrast media,
and anxiety were correctly answered by, respectively, 86.1%, 45.5% and 5.9% of the participants. CON-
CLUSION: Nonradiologist physicians have shown a reasonable knowledge about adverse reactions to iodi-
nated contrast media. A better integration and communication among radiologists and physicians of other
specialties is warranted.

Keywords: lodinated contrast media; Radiology; Adverse reactions; Risk factors.

Avaliacdo do conhecimento de médicos ndo-radiologistas sobre reacées adversas aos meios de contraste
jodados.

OBJETIVO: Avaliar o conhecimento dos médicos néo-radiologistas sobre reacées adversas ao meio de con-
traste iodado, sua prevencio e as condicdes clinicas que aumentam seu risco. MATERIAIS E METODOS:
Estudo transversal com 203 médicos nao-radiologistas (assistentes, residentes e estagiarios) de varias espe-
cialidades, utilizando um questionario com dez questdes de muiltipla escolha abordando profilaxia, fatores de
risco e condutas relacionadas ao desenvolvimento de reacdes adversas aos meios de contraste iodados. Os
resultados foram analisados com o programa Statistic Package for Social Sciences, Windows®, versdo 12.0.
RESULTADOS: Asma, alergia alimentar, ansiedade e doenca isquémica do coracdo foram considerados fa-
tores de risco por 80,9%, 78,9%, 5,9% e 4,1% dos participantes, respectivamente. Para 23,4% dos mé-
dicos, ndo ha contra-indicacdes absolutas ao uso do meio de contraste iodado. As condutas profilaticas em
pacientes com reacdo prévia ao meio de contraste iodado e em diabéticos em uso de metformina foram cor-
retamente indicadas por 84,5% e 53,7% dos participantes, respectivamente. As questdes abordando nefro-
patia induzida por meio de contraste iodado, uso de anti-sépticos tépicos iodados em pacientes com histéria
de reacdo adversa ao meio de contraste iodado e ansiedade foram acertadas por 86,1%, 45,5%, e 5,9%
dos participantes, respectivamente. CONCLUSAO: Os médicos nio-radiologistas demonstraram conhecimento
razoavel sobre reacdes adversas aos meios de contraste iodados. E necessaria melhor integracido e comuni-
cacdo entre radiologistas e médicos das demais especialidades.

Unitermos: Meios de contraste iodados; Radiologia; Reacdes adversas; Fatores de risco.
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Intravenous iodinated contrast media
have gained asignificant role asadiagnos-
tic adjuvant. With theincreasing utilization
of these agents, they have undergone are-
markable development paralleling the
progress of different imaging methods.
Despitethisprogress, with increasingly safe
contrast agents, adverse reactions may oc-
cur in up to 12% of patients, the greatest

severe or very severe correspond to 0.26%
of the total number of adverse reactions'?.
Additionally, the development of acute
contrast-induced renal failure occursin up
to 10% of patients, and is the third cause
for renal dysfunction in the hospital set-
ting®®.

In the spectrum of reactions related to
the utilization of intravenous contrast media,
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there are some clinical conditions associ-
ated with their higher incidence, aswell as
a wide range of precautionary measures
that must be adopted both previously and
after contrast-enhanced proceduresin order
to provide safety for the patient and effi-
cacy in the diagnosis. On the other hand,
many myths still survive, particularly
among practitioners not involved with ra-
diology, impairing the diagnostic accuracy
of imaging methods.

The present study was aimed at evalu-
ating nonradiologist physicians” knowl-
edge about adverse reactionsto intravenous
iodinated contrast media, covering clinical
conditions associated with the increase in
therisk for thesereactions, aswell asmea-
suresrelated to their prevention, diagnosis
and treatment.

MATERIALSAND METHODS

A prevalence study developed during
October/2005, including 203 medical resi-
dents, trainees, and assistants at Hospital
do Servidor Publico Estadual (HSPE) de
S0 Paulo, SP, Brazil.

Each of the physicians included in the
present study anonymously answered a
questionnaire consisting of ten multiple-
choice questions approaching several as-
pects related to risk factors, necessity of
premedication, and contraindications for
the use of intravenous iodinated contrast
media.

The first question approached clinical
conditions that would represent absolute
contraindications for the use of iodinated
contrast media. The second question in-
volved risk factor for the development of
anaphylactoid or chemotoxic reactions.
Other three questions presented clinical
situations frequently occurring in the daily
medical practice, related to the use of io-
dinated contrast mediain diabetic patients
taking metformin, patients with previous
history of reaction to contrast media, and
patients with history of alergy to fish and
seafood. Threeassertive, true-or-false-type
questions approached contrast-induced
nephropathy and risk factor for the devel-
opment of adverse reactions.

Also, open questions as regards demo-
graphics, asking the respondents about
their specialities, timeof professional prac-
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tice and frequency of contrast-enhanced
studies ordering in their practice.

The software SPSS (Statistic Package
for Social Sciences) for Windows®, version
12.0 was utilized for statistical analysis of
data in the present study.

Questions whose answers were |eft
blank, or with more than one aternative
marked where not allowed, were invali-
dated and therefore excluded for the pur-
pose of statistical analysis.

The results were expressed in mean +
standard deviation for interval or ratio vari-
ables, or in proportions for nominal or or-
dinal variables. Thenon-parametric Mann-
Whitney test was utilized for comparison
between interval or ratio variables. The
proportion analysis was carried out by the
chi-square test (x?), the Fisher’s exact test,
or Yates correction for continuity, asindi-
cated. The differences found with chance
probability < 5% (p < 0.05) were consid-
ered as statistically significant.

Table 1 Clinical specialities.

RESULTS

In atotal of 203 physicians participat-
ing in this study, 118 (58.4%) were identi-
fied asresidentsor trainees, and 84 (41.6%),
as assistant physicians (one of the partici-
pants did not identify his occupationa ste-
tus), divided into several clinical and sur-
gical specialities (Tables 1 and 2). Mean
time of medical practice was 10.5 years,
ranging between 10 months and 44 years.

As regards the frequency of contrast-
enhanced studies ordering in their daily
practice, 21 (10.3%) respondents said that
they does not order any, while 171 (84.3%)
indicate that they order up to five contrast-
enhanced studies per week, and 11 (5.4%),
more than five per week.

The physicians were asked about abso-
Iute contraindications and, as observed on
Table 3, 47 (23.4%) answered correctly,
saying that there is no absol ute contraindi-
cation to contrast media injection. There

Table 2 Surgical specialities.

n %* n %*
Medical practice 37 31.6 General surgery 12 14.1
Infectology 16 13.7 Urology 12 14.1
Pneumology 12 10.3 Orthopedics 12 14.1
Rheumatology 10 8.5 Neurosurgery 11 12.9
Cardiology 9 7.7 Vascular surgery 10 11.8
Gastroenterology 9 7.7 Gastrosurgery 6 7.1
Pediatrics 9 7.7 Plastic surgery 6 7.1
Nephrology 7 6.0 Gynecology & Obstetrics 5 5.9
Endocrinology 5 4.3 Ophthalmology 5 5.9
Neurology 2 1.7 Otorhinolaryngology 3 3.5
Psychiatry 1 0.9 Thoracic surgery 3 3.5
Total 117 100.0 Total 85 100.0

* Based on the total number of valid answers.

Table 3 Absolute contraindications (n = 201).

* Based on the total number of valid answers.

n %*

Syncope 76 37.8
Allergy to fish and seafood 59 29.4
Cutaneous rash following the use of topical

iodinated antiseptic agent 50 24.9
There is no absolute contraindication 47 23.4
Asthma 39 19.4
Allergy to penicillin 15 7.5
Use of beta-blocker 4 2.0
| don’t know 33 16.4

* Based on the total number of valid answers.
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was no difference in the number of correct
answers between assistant physicians and
residents, clinicians and surgeons, or as
regards contrast-enhanced studies ordering
(p > 0.05).

Table 4 demonstrates the physicians
view on clinical conditions increasing the
risk for adverse reactionsto contrast media
Asthma (157; 77.3%) and food allergy
(1583; 74.5%) were most frequently indi-
cated as risk factors. Only eight (3.9%)
correctly indicated heart ischemic disease
asarisk situation. A statistically significant
difference was found between residents
and assistant physiciansasregardstheiden-
tification of some risk factors. Only seven
(8.8%) correctly identified pheochromocy-
toma, in comparison with the 25 residents
(22.1%) (x2=6.057; p=0.014). Asregards
myeloma in patients with renal dysfunc-
tion, 11 (13.8%) assistant physicians, and
29 (25.7%) residents indicated this condi-
tion asarisk factor (x2=4.046; p=0.044).
In questionsregarding thyroid function, 65
respondents, represented by 16 (20%) as-
sistant physiciansand 49 (43.4%) residents
(x?=11.446; p=0.001) correctly indicated
hyperthyroidism as a risk factor. On the
other hand, as regards hypothyroidism
which does not represent arisk factor, al-
most al of the assistant physicians (n=78;
97.5%) gave correct answers, as compared
with 92 (81.4%) residents (x? = 11.544; p
= 0.001). When the specialities are taken
into consideration (clinical x surgical), a
statistically significant difference was
found only in two situations. In one of
them, a single vomiting episode was erro-
neously attributed as a risk factor by 20
(20.4%) clinicians, and by only eight
(9.8%) surgeons (x2 = 3.856; p = 0.05).
Open angle glaucoma, that does not con-
stitute arisk factor for adverse reaction to
iodinated contrast media, was erroneously
mentioned by six (5.4%) clinicians and no
surgeon (Fisher’sexact test, p=0.04). The
frequency of contrast-enhanced studies
ordering did not affect the identification of
risk factors for adverse reactions.

Table 5 shows simulated clinical situa-
tions frequently generating doubts when a
patient is referred for contrast-enhanced
studies. In the first situation, as regards
patients with aprevious history of reaction
to contrast media, the majority of respon-
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Table 4 Factors increasing the risk for anaphylactoid or chemotoxic reactions (n = 194).
n %*

Asthma 157 80.9
Food allergy 153 78.9
Hyperthyroidism 65 33.5
Hay fever 45 23.2
Multiple myeloma (normal renal function) 40 20.6
Pheochromocytoma 32 16.5
Single previous vomiting episode during administration of iodinated contrast 31 16.0
Myasthenia gravis 24 12.4
Hypothyroidism 23 11.9
Ischemic heart disease 8 4.1
Open angle glaucoma 6 3.1

* Based on the total number of valid answers.

Table 5 Clinical situations

n %*

Patient with a previous reaction to the contrast media 201 100.0
I'd prescribe premedication with corticoid and anti-histamine 163 84.5
I'd contraindicate the examination 16 8.3
I'd perform the cutaneous test to check the iodine-sensitivity 4 2.1
I'd allow the examination with no precautionary measure 0 0
| don’t know what to do 10 5.2
Diabetic patient using metformin 201 100.0
I'd evaluate the renal function; if altered, I'd suspend the medication
48 hours before and after the examination 108 53.7
I'd evaluate the renal function; if altered, I'd contraindicate the examination 25 12.4
I'd contraindicate the examination 9 4.5
I'd prescribe premedication with corticoids and anti-histamines 6 3.0
| don’t know 53 26.4
Conduct in relation to the ingestion of fish and seafood by patient with ad-
verse reaction to iodinated contrast media 186 100.0
Refer the patient to an allergist 80 43.0
Recommendation to avoid ingestion of these foods 41 22.0
Request cutaneous test to check iodine sensitivity 31 16.7
Recommend unrestricted use 12 6.5
| don’t know what to do 22 11.8

* Based on the total number of valid answers.

dents (n = 163; 84.5%) correctly answered
that they would prescribe premedication
with corticoid and antihistamine agents. In
the second situation, as regards diabetic
patients taking metformin, the majority of
respondents (n = 108; 53.7%) correctly
answered that the best conduct would beto
evaluate the renal function, and, in case of
abnormality, interrupt the use of antihyper-
glycemic agents for 48 hours previously
and after the examination. In this question,
a statistically significant difference was
observed as regards correct answers of as-

sistant physicians (n = 38; 45.2%) and resi-
dents (n = 70; 59.8%) (x2 = 3.856; p =
0.05). In another question regarding inges-
tion of fish and seafood by patients with a
previoushistory of adversereaction to con-
trast media, only 12 (6.5%) would recom-
mend the unrestricted use of these foods.
As regards the other questions, there was
no statistically significant difference be-
tween answers from assistant physicians
and residents, clinical or surgical speciali-
ties, or in relation to frequency of contrast-
enhanced studies ordering (p > 0.05).
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Table 6 Assertions (n = 202).
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n %*
The most important risk factor for the development of iodinated contrast-induced nephropathy is dehydration. Patients with renal 174 86.1
function deficits should be hydrated during at least 24 hours previously to the examination
In patients with history of adverse reactions to iodinated contrast media it is recommended to avoid topical antiseptic agents 92 45.5
including iodine in their formulation
Anxious patients present higher probability of developing adverse reactions to contrast media 12 5.9

* Based on the total number of valid answers.

Table6illustratesthe resultsfrom asser-
tive or true-or-false type questions. The
majority of respondents (n = 174; 86.1%)
agreed that dehydration constitutes the
main risk factor for contrast-induced neph-
ropathy, so apatient must be hydrated pre-
viously to the contrast-enhanced examina-
tion. Ninety two respondents (45%) were
wrong answering that the use of topical
antiseptic agents including iodine in their
formulation is contraindicated in patients
with previoushistory of adversereactionto
contrast media. Only 12 (5.9%) correctly
answered that anxious patients present high
probability of developing adversereactions
to iodinated contrast media. In these ques-
tions, there was no statistically significant
difference between answers from assistant
physicians and residents, clinicians and
surgeons (X3).

DISCUSSION

lodinated contrast mediahave gained an
essential role as diagnostic adjuvants, par-
ticularly in large-sized hospitals with great
availability of clinica and surgica re-
sources. Despite the constant devel opment,
with increasingly safe of (nonionic, hypo-
osmolar) contrast agents providing higher
tolerability with lower rate of adverse re-
actions related to their use, there are some
factorsincreasing therisk for occurrence of
such reactions. A minimum knowledge is
expected from requesting physicians so
they can recognize main clinical situations
associated with adversereactionsrelated to
iodinated contrast agents to avoid such
events providing patients with a safe and
accurate diagnosis.

In the present study, an investigation
wasinitiated in search of contraindications
to contrast media injection. According to
the results of such investigation, only
23.4% of the sample answered correctly
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that there is no absolute contraindication.
Many myths still remain concerning this
matter, considering that many respondents
indicated syncope (37.8%) and seafood
alergy (29.8%) as absolute contraindica-
tions. A similar result was observed by
Confino-Cohen & Goldberg® in a study
including radiologists and nonradiol ogist
physicians where 23% of respondents an-
swered that there is no absolute contrain-
dication to contrast media. Additionally,
the authors observed a higher rate of sta-
tistically significant, correct answers
among radiologists.

Inasimilar study developedinIsrael by
Konen et al.®, 203 nonradiologist physi-
cians have participated in an investigation
concerning risk factors associated with the
utilization of iodinated contrast media
Results similar to the ones of the present
study were found as regards some clinica
conditions, such asasthmaand severefood
alergy pointed out asrisk factorsby 81.3%
and 77.8% of respondents. These two con-
ditions constitute the main risk factors re-
lated to adverse reactions and the literature
reports up to 19.7% of adversereactionsin
relation to asthmaand up to 23% in patients
who report multiple food alergies®. With
thearriva of nonionic contrast media, there
has been a significant decrease in theinci-
dence of adversereactions, achieving up to
7.7% in patients with asthma, and up to
5.7% in alergic patients®. On the other
hand, an amazing agreement in relation to
the ignorance of somerisk factors, consid-
ering that only 9.8% of the sample in the
Israeli study, and 4.1% of the respondents
in the present study noticed the increased
risk for severe adverse reaction in patients
affected by heart disease that may achieve
up to 0.53% in procedures involving the
use of ionic contrast agents, and 0.10% in
cases where nonionic contrast media are
utilized®.

Additionally, it isimportant to note that
there are some rare clinical conditions,
other which still remain controversial inthe
literature, or some that have presented a
significant decrease in the rate of adverse
reactions with the arrival of nonionic iodi-
nated contrast media. Patients with pheo-
chromocytoma may present an unpredict-
able increase in the serum catecholamine
level right after the intravenous contrast
mediainjection. Inthe present study, about
16.5% of respondents pointed out this
clinical condition as a risk factor, with a
statistically significant difference between
answers from residents and assistant phy-
sicians, the first ones with a higher rate of
correct answers (p = 0.014). In astudy de-
veloped by Konen et a.®, pheochromocy-
toma has been pointed out as arisk factor
by 30% of the sample. Despite the mini-
mum risk with the utilization of nonionic
contrast media, the previous administration
of a-adrenergic blocker is recommended
for every patient with suspected pheochro-
mocytoma is recommended®.

There are some reports in the literature
about cases of exacerbation of clinical
manifestationsin patients with myasthenia
gravis independently from the contrast
media utilized"®. In the sample of the
present study, 12% of respondents identi-
fied myasthenia gravis as a risk factor, as
compared with 28.6% in the study devel-
oped by Konen et a.®.

Another controversial factor among
physicians who request contrast-enhanced
studies approached by both studiesis con-
cerned with the single vomiting episode
that, by no means, isrelated to adverse re-
actionstoiodinated contrast media, but was
pointed out asarisk factor by 63.5% of the
sampleinthelsradli study, and only by 16%
of respondents in the present study. A sta-
tistically significant difference was ob-
served in thistopic between answersin one
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of the subgroups (cliniciansand surgeons),
with a higher number of surgeons not in-
dicating this condition as arisk factor (p =
0.04).

According to several studiesin the lit-
erature, contrast-enhanced studies can be
performed with a relative safety and low
risk for contrast-induced nephrotoxicity in
patientswith anormal renal function, even
if they haveamultiple myelomaor aredia-
betic taking metformin®22. In the present
study, 20.6% of respondents pointed out
multiple myeloma as a risk factor in pa-
tients with a normal renal function. Equi-
vocally, in the study developed by Konen
et a.®, 58% of the sample have answered
positively in this item.

The use of metformin by diabetic pa-
tients also was approached in the present
study. Metformin is an oral antihypergly-
cemic agent, with approximately 90% of
the absorbed drug being eliminated viare-
nal route, so it may accumulate in the or-
ganism of patients with impaired renal
function. In diabetic patientswith impaired
renal function, contrast media may poten-
tially cause renal dysfunction that, on its
turn, leadsto metformin accumulation. The
antihyperglycemic agent accumul ation may
lead to the development of severe lactic
acidosis, alife-threatening condition in up
t050% of patients™>*®, Therefore, inthese
cases, the use of this drug should be inter-
rupted 48 hours before and 48 hours after
the contrast-enhanced study. The majority
of respondents (53.7%) agreed that a pre-
vious evaluation of the renal function is
necessary, and, in case of alteration, theuse
of the drug must interrupted for asafe con-
trast agent administration. Inthisitem, resi-
dents achieved a higher rate of correct an-
swers as compared with assistant physi-
cians. Also, as regards renal function as-
sessment, the great majority (86.1%) of the
respondents in the present study indicated
dehydration as one of themain risk factors
for the devel opment of acuterenal dysfunc-
tion induced by iodinated contrast media,
so a previous hydration of the patient be-
comes necessary. Despite this relatively
reasonable awareness, one can observe
that, not always, requesting physicians pay
attention to the patient’srenal function, and
many times they do not inform the creati-
nine serum levels, do not submit the patient
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to an appropriate hydration, or even do not
correlate diabetes and use of metformin
with renal function and utilization of iodi-
nated contrast media.

Additionally, the present study ap-
proached the premedication in patients
under increased risk for development of
anaphylactoid reactions, particularly in
those patients with a previous history of
reaction to contrast media. In our sample,
84.5% of respondents correctly recom-
mended the use of corticoid and anti-his-
taminein these patients. In these cases, the
scheme to be utilized was not approached,
because there is already a standard proto-
col establishing prednisone (50 mg, 13
hours, seven hours and one hour before the
examination), and promethazine (intramus-
cular, one hour before the examination). In
the study developed by Confino-Cohen &
Goldberg®, 64% of respondents also have
suggested premedication associated with
the utilization of hypo-osmolar contrast
agent indicated by 25% of radiologistsand
4% of nonradiologist physicians (p <
0.001). The type of contrast agent was not
approached in the present study since the
contrast medium routinely utilized in our
institution is the nonionic, hypo-osmolar
ioversol (Optiray®).

The association between iodinated con-
trast medium and substances including io-
dineintheir composition was suggested in
two studies developed in the seventies.
Witten et al.*® have observed anincidence
of up to 6% of acute adverse reactionsin
patients submitted to examinationswith the
use of intravenous iodinated contrast
agents. Similar results were found in a
study developed by Shehadi®”). However,
most recent publications do not confirm
such findings, concluding that a previous
history of allergy to seafood or any other
iodine-based product like topical antisep-
tic agents had no predictive value for ad-
verse reactions to contrast media819,
However, this concept is still adopted
nowadays by a great number of nonradi-
ologist physicians. In the present study,
only 6.5% of respondents would not rec-
ommend the restriction of seafood inges-
tion in cases of patients with previous his-
tory of reaction to iodinated contrast agent,
while the great majority of them would
refer the patient to an allergist (43.0%),

would recommend avoiding such foods
(22.0%) or would perform acutaneous test
to assesstheiodine sensitivity (16.7%). As
regardstopical iodinated antiseptic agents,
45.5% of the physicians would avoid its
utilization in these patients. In the study
developed by Confino-Cohen & Gold-
berg®, the greatest part of the sample stud-
ied (69.0%) would adopt a series of irrel-
evant precautionary measures as regards
the use of food and antiseptic agents con-
taining iodine in patients with a previous
history of adverse reaction to iodinated
contrast media. Only 18% of radiologists,
and 12% of cliniciansand surgeons partici-
pating in that study would correctly recom-
mend the unrestricted use of these prod-
ucts. The current American College of
Radiology recommendation is that only
patients with a previous history of severe
allergy to any substance should beincluded
in arisk group, not approaching specifi-
cally seafood or topical iodinated antisep-
tic agents'®®.

The speciality (clinical or surgical) did
not seem to influencethe physiciansaware-
ness. In the hospital were the present study
was developed, physicians of the different
specialities requested contrast-enhanced
studies with a similar frequency, so justi-
fying the similarity in the number of cor-
rect answers to the questionnaire. Surpris-
ingly, along time of professional practice,
contrarily to the study developed by Con-
fino-Cohen & Goldberg®, did not seem to
be a determining factor in the level of
knowledge on contrast media, because the
number of correct answersof residentswas
higher than the number of correct answers
of assistant physicians. Inthemedical prac-
tice, it may be observed that in academic
hospitals, the complementary examinations
requisition is usually decided by means of
interdisciplinary discussionsinvolving spe-
cialists, residents and trainees. However,
amost aways, it is the resident who is di-
rectly in contact with the department of
radiology, andisresponsiblefor answering
a questionnaire informing if the patient
presents risk factors for adverse reactions.
Therefore, this situation may justify a
higher number of correct answersfrom the
part of residents in comparison with assis-
tant physicians.
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CONCLUSION

The sample of the present study demon-
strated areasonable knowledge on contrast
media, correctly identifying themajority of
risk factors related to adverse reactions.
Some equivocal and even mythical con-
cepts still persist asregards iodinated con-
trast media and risk factors related to ad-
verse reactions, as well as specific or con-
troversia situations reported in the litera-
ture, which may be confusing. Such situa-
tionsshould beindividualized, and integra-
tion and communication among radiolo-
gists and requesting physicians are neces-
sary aiming at the optimization and safety
in contrast-enhanced studies.
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