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AbstrAct

Contrast-enhanced radiological examinations are important diagnostic tools in modern medicine. Currently, all 
approved and available iodinated and gadolinium-based contrast agents are safe and well-tolerated by most patients. 
However, approximately 2% of patients receiving iodinated contrast media exhibit hypersensitivity reactions. Patients 
with a history of such a reaction are at increased risk upon reexposure. Therefore, they are subjected to a prophylaxis 
such as injection of antiallergy drugs or general anaesthesia. The latter procedure is expensive, can burden the patients 
organism, and besides lacks objective verification. Therefore, the purpose of our review paper is to present and discuss 
the background and the previous practice, as well as to provide a proposal for a safe individual patient management.
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IntroductIon
Currently, available contrast media (CM) are well-toler-
ated and safe. However, adverse events (AEs) in general 
and hypersensitivity reactions (HSRs), in particular, still 
occur in a small percentage of patients. Due to the ongoing 
trend of increasing contrast media usage, one can estimate 
that more than 100 million procedures using iodinated 
radio-contrast media (ICM) and 30 million procedures with 
gadoliniumbased contrast agents (GBCA) are performed 
worldwide every year.1–3

Patients with a history of previous AEs/HSRs are at 
increased risk. Therefore, this subgroup needs a special 
prophylactic management in order to avoid a reaction upon 
CM-reexposure. Most commonly, radiologists perform a 
drug premedication with antiallergy compounds (e.g. corti-
costeroids and/or H1-antihistaminics) before they inject 
the CM. Unfortunately, efficacy to sufficiently suppress 
severe CM-HSRs has not yet been shown by pertinent 
studies. The more severe a HSR, the greater the challenge to 
prevent a subsequent reaction: upon reexposure, in approx-
imately 85% of cases the reactions are generally as severe as 
in the formerly observed HSR.4 Therefore, premedication 
with an antihistamine (e.g. clemastine) and a steroid (e.g. 

methylprednisolone) are administered prior to the CM in 
order to sufficiently suppress a reaction. However, premedi-
cation may be ineffective leading to so-called breakthrough 
reactions. All grades of severity for breakthrough reactions 
have been observed including anaphylactic reactions.4–7 In 
an attempt to solve this prophylactic dilemma, some physi-
cians and radiologists decided to perform contrast-en-
hanced examinations under general anaesthesia.8

Since, in the literature one can find both pros and cons 
for general anaesthesia as prophylactic task for CM-AEs/
HSRs the goal of our paper is to summarize the current 
knowledge, and to provide a practical recommendation for 
patients at risk.

the Pros
In both diagnostic (non-invasive) and interventional (inva-
sive) radiology sedation and general anaesthesia has a long 
tradition, and the indication list ranges from suppres-
sion of anxiety including claustrophobia, pain, motion 
artefacts to a probable inhibition of a severe CM-allergy 
in all age groups.8–16 Interestingly, although there are 
only few papers dealing with this subject,8–14 in clinical 
practice many physicians/radiologists are familiar with 
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Figure 1. The diagram displays both anxiety and HSRs as risks 
for CM-AEs. General anaesthesia is able to suppress anxiety. 
But there are currently no hints that anaesthesia could block 
HSRs.  CM-AEs,contrast media adverse events; HSRs, hyper-
sensitivity reactions.

general anaesthesia as prophylaxis for patients with a history of 
CM-allergy/CM-anaphylaxis.

The basis for this prophylactic tool could be probably the 1984 
published review article on “Systemic reactions to intravas-
cular contrast media” by Goldberg who stated that no reports 
of adverse reactions to contrast media during general anaes-
thesia have been published so far.8 Another paper that has been 
also published in 1984 presents the results of a questionnaire 
of radiologists: 82% of more than 1500 radiologists in the USA 
held true that anxiety could be the cause of mild CM adverse 
reactions; 37% believed that it could be the main reason for 
severe reactions such as shock, pulmonary and cardio-vascular 
complaints as well as death.17

Interestingly enough, neither clinical studies nor case reports 
could be found that confirm this hypothesis.

Which cases could benefit from general anaesthesia? Since 
under general anaesthesia consciousness is switched off, 
anxious patients in general and patients with claustrophobia 
in particular could probably benefit from this prophylactic 
measure. Claustrophobia has been mainly observed in patients 
undergoing MR-examination, but it is also possible in the 
context of a CT-scan.15 Some few severe forms of anxiety have 
been described who required general anaesthesia to tolerate 
the MR imaging procedure.16

the cons
Interestingly, as early as the mid-1970s and early-1980s, 
some authors described CM-reactions under general anaes-
thesia.9,10,14 Yet, these observations have gone mostly unno-
ticed by the majority of physicians and by the Goldberg review 
as well.8 Both ionic and non-ionic iodinated CM can induce 
adverse reactions (e.g.  including severe ones with cardiac 
arrest) in anaesthetized patients.10,13,14,18 If anaesthesia would 
have a suppressive effect on allergic reactions then one would 
expect that no CM-allergy should occur in patients under 
general anaesthesia. But sedation/general anaesthesia does not 
affect the manifestation of allergy reactions, and only influ-
ences subjective reactions (e.g. anxiety claustrophobia and 
other psychological reactions).9–14,16 Moreover, even in anaes-
thetized animals adverse reactions following injection of an 
iodinated CM have been observed.19–22

Anxiety could be a risk factor for both the initialization and 
aggravation of HSRs,22,23 but there are neither studies avail-
able that provide evidence for the notation that anxiety could 
trigger the degranulation of basophils nor that show beneficial 
effects from general anaesthesia in such patients (Figure  1).  
On the other hand, release of histamine and other biogenic 
amines of mast cells and basophils—the central cellular events 
of anaphylaxis—is a process independent of a patients’ alert-
ness. This may be the reason why general anaesthesia does not 
completely prevent all severe CM-reactions including anaphy-
lactic reactions.9–12 Moreover, since general anaesthesia bears 
its own risks for adverse reactions including induction of 
anaphylactic reactions, this measure cannot be recommended 

to prevent CM-AEs/CM-anaphylaxis. An investigation by 
Rigsby et al showed that there were 115 adverse reactions 
experienced by 367 anaesthetized patients (31.3%), and 22 
adverse reactions were experienced by 344 (6.4%) non-an-
aesthetized patients.24 This means that anaesthetized patients 
were 5.7 times more likely to experience an AE than non-an-
aesthetized patients. The authors observed most reactions in 
anaesthetized patients after the administration of anaesthesia 
alone.24 Renaudin et al found that 18.9% of severe drug-in-
duced anaphylaxis occurred during anaesthesia, and only 4.2% 
after the injection of either iodinated or magnetic resonance 
imaging contrast media.25

dIscussIon
Although the manuals on contrast media of the American 
College of Radiology (ACR)  and the European Society of 
Urogenital Radiology  (ESUR) contain a great spectrum of 
recommendations for different risk groups and circumstances, 
they both lack some advices concerning the role of general 
anaethesia as prophylaxis.26,27 Without hint to the practice of 
general anaesthesia in patients at high risk, the ACR-manual 
on contrast media stated that there is anecdotal evidence that 
severe adverse effects to contrast media or to procedures can 
be mitigated at least in part by reducing anxiety.26 The still 
ongoing clinical use of general anaesthesia to suppress severe 
CM-allergy reactions in patients who need contrast-enhanced 
radiology scans, prompted us review the literature, and present 
the obtained results.

We presume that the scarce number of papers dealing with this 
subject do not properly reflect the use of general anaesthesia 
in clinical practice. To the best of our knowledge, the available 
literature on that topic reveals only one paper that approves 
and advises the use of general anaesthesia as a prophylactic 
tool for patients with a history of severe CM allergy.8 All other 
papers reported on patients who acquired adverse CM-reac-
tions under general anaesthesia.9–14 Even in anaesthesized 
animals CM-allergy reactions could be observed.19–22 Since 
neither evidence-based studies nor clinical observations exist, 
the clinical use of general anaesthesia in cases with a history of a 

http://birpublications.org/bjr


3 of 4 birpublications.org/bjr Br J Radiol;90:20160647

BJRCommentary: General anaesthesia: prophylaxis for CM-anaphylaxis?

references

 1. Brenner DJ, Hall EJ. Computed 
tomography—an increasing source of 
radiation exposure. N Engl J Med 2007; 
357: 2277–84. doi: https:// doi. org/ 10. 1056/ 
NEJMra072149

 2. Larson DB, Johnson LW, Schnell BM, 
Salisbury SR, Forman HP. National trends 
in CT use in the emergency department: 
1995-2007. Radiology 2011; 258: 164–73. doi: 
https:// doi. org/ 10. 1148/ radiol. 10100640

 3. Katzberg RW. "Acute reactions to urographic 
contrast medium: incidence, clinical 
characteristics, and relationship to history 
of hypersensitivity states"—a commentary. 
AJR Am J Roentgenol 2008; 190: 1431–2. doi: 
https:// doi. org/ 10. 2214/ AJR. 07. 3606

 4. Freed KS, Leder RA, Alexander C,  
DeLong DM, Kliewer MA. Breakthrough 
adverse reactions to low-osmolar contrast 
media after steroid premedication. AJR Am J 
Roentgenol 2001; 176: 1389–92. doi: https:// 
doi. org/ 10. 2214/ ajr. 176. 6. 1761389

 5. Dillman JR, Ellis JH, Cohan RH,  
Strouse PJ, Jan SC. Allergic-like 
breakthrough reactions to gadolinium 
contrast agents after corticosteroid and 
antihistamine premedication. AJR Am J 
Roentgenol 2008; 190: 187–90. doi: https:// 
doi. org/ 10. 2214/ AJR. 07. 2718

 6. Moneret-Vautrin DA, Kanny G, Morisset M, 
Beaudouin E, Renaudin JM. Anaphylactoid 
reactions and late skin reactions to 
iodinated contrast media: present state of 
the question – idea development. Rev Med 
Interne 2001; 22: 969–77.

 7. Böhm I, Schild H. Contrast medium induced 
anaphylaxis and prevention by selecting a 
compatible contrast agent. Rofo 2008; 180: 
1127–9. doi: https:// doi. org/ 10. 1055/ s- 2008- 
1027771

 8. Goldberg M. Systemic reactions to 
intravascular contrast media. A guide for the 
anesthesiologist. Anesthesiology 1984; 60: 
271–3.

 9. Laxenaire MC, Fays J, Chastel A. Does 
general anethesia protect  
against complications of intolerance to 
contrast media. Anesth Analg 1976; 33: 
1035–8.

 10. Fays J, Stehlin HP, Treheux A. Anaphylactoid 
complications of iodide contrast media in 
arteriography of the lower extremities during 
general anesthesia. Ann Anesthesiol Fr 1976; 
17: 105–9.

 11. Wisser G, Wangemann B, Jantzen JP,  
Dick W. Anaphylactoid reaction to a non-
ionic roentgen contrast medium in general 
anesthesia. Anasth Intensivther Notfallmed 
1990; 25: 271–3.

 12. Wangemann BU, Wisser G. Prevention of 
adverse reactions to contrast media by means 
of general anesthesia? Radiologe 1990; 30: 
141–4.

 13. Jantzen JP, Wangemann B, Wisser G.  
Adverse reactions to non-ionic iodinated 
contrast media do occur during general 
anesthesia. Anesthesiology 1989; 70: 561. 
doi: https:// doi. org/ 10. 1097/ 00000542- 
198903000- 00038

 14. Gottlieb A, Lalli AF. Hypotension following 
contrast media injection during general 
anesthesia. Anesth Analg 1982; 61: 387–9. 
doi: https:// doi. org/ 10. 1213/ 00000539- 
198204000- 00014

 15. Heyer CM, Thüring J, Lemburg SP,  
Kreddig N, Hasenbring M, Dohna M, et al. 
Anxiety of patients undergoing CT imaging-
an underestimated problem? Acad Radiol 
2015; 22: 105–12. doi: https:// doi. org/ 10. 
1016/ j. acra. 2014. 07. 014

 16. Murphy KJ, Brunberg JA. Adult 
claustrophobia, anxiety and sedation 
in MRI. Magn Reson Imaging 1997; 15: 
51–4. doi: https:// doi. org/ 10. 1016/ S0730- 
725X(96)00351-7

 17. Spring DB, Akin JR, Margulis AR. Informed 
consent for intravenous contrast-enhanced 
radiography: a national survey of practice 
and opinion. Radiology 1984; 152: 609–13. 
doi: https:// doi. org/ 10. 1148/ radiology. 152. 3. 
6463241

 18. Brown V, Brandner B, Brook J,  
Adiseshiah M. Cardiac arrest after 
administration of Omnipaque radiocontrast 
medium during endoluminal repair of 
abdominal aortic aneurysm. Br J Anaesth 2002; 
88: 133–5. doi: https:// doi. org/ 10. 1093/ bja/ 
88. 1. 133

 19. Vance A, Nelson M, Hofmeister EH. 
Adverse reactions following administration 
of an ionic iodinated contrast media in 
anesthetized dogs. J Am Anim Hosp Assoc 
2012; 48: 172–5. doi: https:// doi. org/ 10. 5326/ 
JAAHA- MS- 5689

 20. Scarabelli S, Cripps P, Rioja E,  
Alderson B. Adverse reactions following 
administration of contrast media for 
diagnostic imaging in anaesthetized dogs 
and cats: a retrospective study. Vet Anaesth 
Analg 2016; 43: 502–10. doi: https:// doi. org/ 
10. 1111/ vaa. 12335

 21. Mullen KR, Furness MC, Johnson AL, 
Norman TE, Hart KA, Burton AJ, et al. 
Adverse reactions in horses that underwent 
general anesthesia and cervical myelography. 
J Vet Intern Med 2015; 29: 954–60. doi: 
https:// doi. org/ 10. 1111/ jvim. 12590

 22. Pollard RE, Pascoe PJ. Severe reaction 
to intravenous administration of an 
ionic iodinated contrast agent in two 

CM-induced anaphylaxis is irrational. Therefore, it is tempting 
to speculate that clinicians favouring this prophylaxis seem 
to interpret CM-anaphylaxis as mainly emotional-triggered 
reaction. We recommend the following management program 
for patients with history of a severe CM-allergy reaction: 1. 
allergy testing and determining a non-reactive CM; 2. use of a 
non-culprit CM.

If necessary, anxious patients should receive conscious sedation. 
In patients at high risk for severe CM-hypersensitivity/CM-ana-
phylaxis anaesthesia-stand-by is useful for emergency cases. For 
all other circumstances with elective contrast-enhanced radio-
logical procedures an allergy-work-out should be done with the 
aim to identify individual tolerable and non-tolerable contrast 
media materials.7

conclusIon
Taken together, general anaesthesia suppresses conscious-depen-
dent reactions such as anxiety and claustrophobia for example, but 
does not suppress the iodinated CM-/gadolinium-based contrast 
agents induced release of basophils and mast cells, and subsequent 
arising immediate reactions. Therefore, the use of general anaes-
thesia cannot be recommended to avoid CM-related anaphylaxis. 
Rather, in elective radiological examinations an allergy diagnosis 
will provide insight into tolerable and non-tolerable (culprit) CM. 
In patients at high risk for a severe reaction and in emergency 
cases, anaesthesiology could assist the contrast-enhanced proce-
dure when standing by with the option to intervene as quickly as 
possible, if the patient demonstrates signs of a HSR. Last but not 
least, another way to possibly avoid a CM reaction is a modality 
change.

http://birpublications.org/bjr
https://doi.org/10.1056/NEJMra072149
https://doi.org/10.1056/NEJMra072149
https://doi.org/10.1148/radiol.10100640
https://doi.org/10.2214/AJR.07.3606
https://doi.org/10.2214/ajr.176.6.1761389
https://doi.org/10.2214/ajr.176.6.1761389
https://doi.org/10.2214/AJR.07.2718
https://doi.org/10.2214/AJR.07.2718
https://doi.org/10.1055/s-2008-1027771
https://doi.org/10.1055/s-2008-1027771
https://doi.org/10.1097/00000542-198903000-00038
https://doi.org/10.1097/00000542-198903000-00038
https://doi.org/10.1213/00000539-198204000-00014
https://doi.org/10.1213/00000539-198204000-00014
https://doi.org/10.1016/j.acra.2014.07.014
https://doi.org/10.1016/j.acra.2014.07.014
https://doi.org/10.1016/S0730-725X(96)00351-7
https://doi.org/10.1016/S0730-725X(96)00351-7
https://doi.org/10.1148/radiology.152.3.6463241
https://doi.org/10.1148/radiology.152.3.6463241
https://doi.org/10.1093/bja/88.1.133
https://doi.org/10.1093/bja/88.1.133
https://doi.org/10.5326/JAAHA-MS-5689
https://doi.org/10.5326/JAAHA-MS-5689
https://doi.org/10.1111/vaa.12335
https://doi.org/10.1111/vaa.12335
https://doi.org/10.1111/jvim.12590


4 of 4 birpublications.org/bjr Br J Radiol;90:20160647

BJR  Boehm et al

anesthetized dogs. J Am Vet Med Assoc 
2008; 233: 274–8. doi: https:// doi. org/ 10. 
2460/ javma. 233. 2. 274

 23. Lalli AF. Urographic contrast  
media reactions and anxiety. Radiology 1974; 
112: 267–71. doi: https:// doi. org/ 10. 1148/ 
112. 2. 267

 24. Rigsby CK, Popescu AR, Nelson P, Orr RJ, 
Boylan EE, Schoeneman S, et al. Safety of 

blood pool contrast agent administration 
in children and young Adults. AJR Am J 
Roentgenol 2015; 205: 1114–20. doi: https:// 
doi. org/ 10. 2214/ AJR. 14. 13991

 25. Renaudin JM, Beaudouin E, Ponvert C, 
Demoly P, Moneret-Vautrin DA. Severe  
drug-induced anaphylaxis: analysis of  
333 cases recorded by the Allergy  
Vigilance Network from 2002 to 2010. 

Allergy 2013; 68: 929–37. doi: https:// doi. org/ 
10. 1111/ all. 12168

 26.  ACR. Manual on contrast media version 
10.2. 2016. Available from: http://www. 
acr. org/~/ media/ ACR/ Documents/ PDF/ 
QualitySafety/ Resources/ Contrast% 
20Manual/ 2016_ Contrast_ Media. pdf

 27.  ESRU. Guidelines on contrast media. 2017. 
Available from: www. esur. org

http://birpublications.org/bjr
https://doi.org/10.2460/javma.233.2.274
https://doi.org/10.2460/javma.233.2.274
https://doi.org/10.1148/112.2.267
https://doi.org/10.1148/112.2.267
https://doi.org/10.2214/AJR.14.13991
https://doi.org/10.2214/AJR.14.13991
https://doi.org/10.1111/all.12168
https://doi.org/10.1111/all.12168
http://www.acr.org/~/media/ACR/Documents/PDF/QualitySafety/Resources/Contrast%20Manual/2016_Contrast_Media.pdf
http://www.acr.org/~/media/ACR/Documents/PDF/QualitySafety/Resources/Contrast%20Manual/2016_Contrast_Media.pdf
http://www.acr.org/~/media/ACR/Documents/PDF/QualitySafety/Resources/Contrast%20Manual/2016_Contrast_Media.pdf
http://www.acr.org/~/media/ACR/Documents/PDF/QualitySafety/Resources/Contrast%20Manual/2016_Contrast_Media.pdf
www.esur.org

	1

