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The principles of autonomy and informed consent dictate that patients who undergo a radiological examination
should actually be informed about the risk of diagnostic errors. Implementing such a policy could potentially
increase the quality of care. However, due to the vast number of radiological examinations that are performed in
each hospital each day, financial constraints, and the risk of losing trust, patients, and income if the requirement

for informed consent is not imposed by law on a state or national level, it may be challenging to inform patients
about the risk of diagnostic errors. Future research is necessary to determine if and how an informed consent
procedure for diagnostic errors can be implemented in clinical practice.

1. Introduction

Diagnostic errors are common. According to the scientific literature,
the retrospective error rate among radiologic examinations is approxi-
mately 30%, and real-time errors in daily radiology practice average
3-5% [1]. Strategies to counteract or minimize the potential for misdi-
agnosis have been discussed in the literature [1-6], but they cannot
eradicate the risk of diagnostic errors, even the “best” radiologist is not
invincible in this respect [7]. Although the majority of diagnostic errors
would probably not cause any patient harm, a proportion does. Data
from the United States between 1991 through 2005 showed that 7% of
all radiologists faced a malpractice claim each year, of which approxi-
mately one-sixth of claims resulted in a payment to a plaintiff [8]. These
data suggest that the incidence of diagnostic errors with adverse effects
on patient outcome is non-negligible, to say the least [8].

Informed consent has been defined as “consent by a patient to a
surgical or medical procedure or participation in a clinical study after
achieving an understanding of the relevant medical facts and the risks
involved” [9]. The history, principles, and controversies of informed
consent have been discussed in several previous works [10,11].
Informed consent is considered a legislative prerequisite for health care,
and applies to all treatments and invasive tests, including interventional
radiology procedures. However, obtaining informed consent for nonin-
vasive diagnostic imaging examinations (such as radiography, ultraso-
nography, CT, MRI, and nuclear medicine studies) is still a gray zone
[12]. In the majority of examinations, the risk involved is regarded low,
and implied consent (i.e. implicitly granted permission by the patient) is

considered sufficient [13]. Nevertheless, there is some discussion
whether express consent (i.e. explicitly granted permission by the pa-
tient, either verbally or in writing) should be obtained before intrave-
nous contrast agent administration and examinations that use ionizing
radiation [12,14]. Express consent is now more frequently obtained
before CT and MRI in pregnant women [14], and in some institutions it
is standard practice to obtain written informed consent for diagnostic
imaging studies in all patients, particularly in the outpatient and private
practice setting [12]. Literature on informed consent practices for
diagnostic imaging in different countries is lacking. However, to the best
of our knowledge, current informed consent procedures for diagnostic
imaging studies, if applied at all, do not explicitly cover diagnostic
erTors.

In this communication, we discuss the pros and cons of informing
patients about the risk of diagnostic errors, indicate future research di-
rections, and provide our own views.

2. Informing patients about the risk of diagnostic errors: pros

There are several potential advantages of informing patients about
the risk of complications due to misdiagnosis. First, it respects the
principles of autonomy and informed consent; patients will not be put at
risk of suffering from an adverse outcome of which they were not aware.
Second, lack of informed consent can reinforce a claim of medical
malpractice or serve as an alternative point of attack when the case is
otherwise weak [15]. Previous research in other fields of medicine has
shown that deficient informed consent is an important reason for
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litigation, and that success chances in informed consent related claims
and complaints are high [16,17]. Therefore, it can be argued that an
informed consent procedure for diagnostic errors may perhaps also
decrease the number of malpractice claims. If the frequency of
malpractice claims can indeed be reduced with such a policy, defensive
medicine practices by radiologists (e.g. by recommending unnecessary
additional imaging) may perhaps also decrease, which would reduce
costs. Finally, informing patients of diagnostic errors and their conse-
quences may increase the public’s awareness of a radiologist’s work and
its importance, and society may push policymakers to ensure that all
requirements are met for radiologists to deliver high-quality care
(including maintaining a healthy balance between staff and workload
[1-6]). This will not completely eliminate the risk of diagnostic error,
but is likely to reduce its incidence.

3. Informing patients about the risk of diagnostic errors: cons

Acquiring patient consent for diagnostic errors would require sig-
nificant additional manpower considering the numerous radiological
examinations that are performed in each hospital each day. This may be
considered unpayable and not a priority for health care systems.
Whether or not it would suffice to inform the patient by only adding a
paragraph about diagnostic errors to the patient brochure or the radi-
ology report itself, remains a point of discussion [18]. Another issue is
that unlike interventional radiology for which it is generally clear which
procedure-specific complications can be expected (e.g. bleeding and
infection for percutaneous image-guided biopsy), this may not always be
the case for a diagnostic imaging test. A potential disadvantage of
informing patients about the risk of diagnostic errors is that it may
decrease their trust in a hospital and radiology department. No hospital
or radiology department would be willing to put its reputation at stake
and lose patients and income. It can also be argued that patients would
not understand why diagnostic errors are made, because a misdiagnosis
is usually (retrospectively) visible; the proof is there. Some patients may
also be worried about false negative and false positive results after
informed consent about diagnostic errors, and may perhaps not accept
to undergo an imaging study which may cause diagnostic delay
(although it can also be argued that this is the patient’s own decision in
line with the principle of autonomy). Finally, patients who question the
accuracy of the interpretation of their radiological examination because
of their knowledge of diagnostic errors may ask for a double reading,
which increases health care costs while it does not change diagnosis in
the far majority of cases [19].

4. Future research directions

In order to answer the question of whether or not patients should be
informed about the risk of diagnostic errors, more research is needed.
First, given the current era of patient-centered medicine, studies need to
be performed to investigate patients’ preferences. These studies should
include the effect of patient characteristics (e.g. age, gender, education),
diagnostic error variables (e.g. absolute risk of diagnostic errors and
associated complications, and severity of these complications), and
health care costs on their preferences. Second, studies are needed to
determine the above-mentioned diagnostic error variables in different
settings (e.g. CT of the chest and abdomen), because currently available
data are limited to gross estimates and older retrospective studies [1].
Third, studies need to be performed to determine the most optimal way
how patients can be informed of the risk of diagnostic errors (e.g. written
and/or verbal provision of information, by whom and when, implied
consent or express consent), taking into account patients’ preferences,
ethical and legal aspects, and costs.

5. Authors’ views

We believe patients should be informed about the risk of diagnostic
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errors. The most pragmatic approach to achieve this is probably by
adding a paragraph about diagnostic errors to the patient brochure of
the imaging study the patient is scheduled to undergo. This text passage
should describe that their imaging study is being performed in line with
(inter)national guidelines when available and interpreted by certified
radiologists. The purpose of the examination is to increase or decrease
the suspicion of the presence of certain disease(s). The risk of relevant
diagnostic errors seems relatively low based on currently available ev-
idence. However, due to the human nature of the work, there is still a
chance that diagnostic errors can be made, namely missed diagnosis and
wrong diagnosis, which may result in delayed or wrong treatment. The
patient may then sign the accompanying consent form of being informed
of the risk of diagnostic errors and hand it in prior to undergoing the
imaging study. Alternatively, the referring physician may make a note in
the electronic patient files that the patient has consented to undergo the
imaging study and has accepted the risk of diagnostic errors. Note that
we believe verbal consent to be insufficient in light of any malpractice
claims. Finally, it should be emphasized that this paragraph represents
the opinion of the authors, who are all radiologists. Further research is
required, which should particularly involve patients but also referring
physicians, and legal and ethical experts.

CRediT authorship contribution statement

Omer Kasalak: Conceptualization, Writing — original draft, Writing
—review & editing. Jan P. Pennings: Writing - review & editing. Jeroen
W. Op den Akker: Writing - review & editing. Derya Yakar: Writing -
review & editing. Thomas C. Kwee: Conceptualization, Writing - orig-
inal draft, Writing - review & editing.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

[1] C.S.Lee, P.G. Nagy, S.J. Weaver, D.E. Newman-Toker, Cognitive and system factors
contributing to diagnostic errors in radiology, AJR Am. J. Roentgenol. 201 (3)
(2013 Sep) 611-617, https://doi.org/10.2214/AJR.12.10375.

[2] Y.W. Kim, L.T. Mansfield, Fool me twice: delayed diagnoses in radiology with
emphasis on perpetuated errors, AJR Am. J. Roentgenol. 202 (3) (2014 Mar)
465-470, https://doi.org/10.2214/AJR.13.11493.

[3] D.B. Larson, J.B. Kruskal, K.N. Krecke, L.F. Donnelly, Key Concepts of Patient
Safety in Radiology, Radiographics 35 (6) (2015 Oct) 1677-1693, https://doi.org/
10.1148/1g.2015140277.

[4] L.P. Busby, J.L. Courtier, C.M. Glastonbury, Bias in Radiology: The How and Why
of Misses and Misinterpretations Radiographics. 38(1) (2018 Jan-Feb) 236-247.
10.1148/1g.2018170107.

[5] J.N. Itri, R.R. Tappouni, R.O. McEachern, A.J. Pesch, S.H. Patel, Fundamentals of
Diagnostic Error in Imaging, Radiographics 38 (6) (2018 Oct) 1845-1865, https://
doi.org/10.1148/rg.2018180021.

[6] O. Onder, Y. Yarasir, A. Azizova, G. Durhan, M.R. Onur, O.M. Ariyurek, Errors,
discrepancies and underlying bias in radiology with case examples: a pictorial
review, Insights Imaging. 12 (1) (2021 Apr 20) 51, https://doi.org/10.1186/
513244-021-00986-8.

[7]1 A.P.P. Brady, Error and discrepancy in radiology: inevitable or avoidable? Insights
Imaging 8 (1) (2017 Feb) 171-182, https://doi.org/10.1007/513244-016-0534-1.

[8] A.B. Jena, S. Seabury, D. Lakdawalla, A. Chandra, Malpractice risk according to
physician specialty, N. Engl. J. Med. 365 (7) (2011 Aug 18) 629-636, https://doi.
org/10.1056/NEJMsal012370.

[9] M.J. Goske, D. Bulas, Improving health literacy: informed decision-making rather
than informed consent for CT scans in children, Pediatr. Radiol. 39 (9) (2009 Sep)
901-903, https://doi.org/10.1007/500247-009-1322-6.

[10] R.R. Faden, T.L. Beauchamp, A history and theory of informed consent, Oxford
University Press, New York and Oxford, 1986.

[11] T.L. Beauchamp, J.F. Childress, Principles of biomedical ethics, 8th ed., Oxford
University Press, New York, NY, 2019.

[12] A.D. Baheti, M.H. Thakur, B. Jankharia, Informed consent in diagnostic radiology
practice: Where do we stand? Indian J. Radiol. Imaging. (2017) https://doi.org/
10.4103/ijri.IJRI_157_17.


https://doi.org/10.2214/AJR.12.10375
https://doi.org/10.2214/AJR.13.11493
https://doi.org/10.1148/rg.2015140277
https://doi.org/10.1148/rg.2015140277
https://doi.org/10.1148/rg.2018180021
https://doi.org/10.1148/rg.2018180021
https://doi.org/10.1186/s13244-021-00986-8
https://doi.org/10.1186/s13244-021-00986-8
https://doi.org/10.1007/s13244-016-0534-1
https://doi.org/10.1056/NEJMsa1012370
https://doi.org/10.1056/NEJMsa1012370
https://doi.org/10.1007/s00247-009-1322-6
http://refhub.elsevier.com/S0720-048X(23)00270-X/h0050
http://refhub.elsevier.com/S0720-048X(23)00270-X/h0050
http://refhub.elsevier.com/S0720-048X(23)00270-X/h0055
http://refhub.elsevier.com/S0720-048X(23)00270-X/h0055
https://doi.org/10.4103/ijri.IJRI_157_17
https://doi.org/10.4103/ijri.IJRI_157_17

O. Kasalak et al.

[13]

[14]

[15]

[16]

The Royal College of Radiologists. Standards for patient consent particular to
radiology. https://www.rcr.ac.uk/sites/default/files/publication/BFCR(12)8_co
nsent.pdf. (Accessed 3 April 2023).

B.A. Ripley, D. Tiffany, L.S. Lehmann, S.G. Silverman, Improving the Informed
Consent Conversation: A Standardized Checklist that Is Patient Centered, Quality
Driven, and Legally Sound, J. Vasc. Interv. Radiol. 26 (11) (2015 Nov) 1639-1646,
https://doi.org/10.1016/j.jvir.2015.06.007.

E.L. Raab, The parameters of informed consent, Trans. Am. Ophthalmol. Soc.
Discussion (2004) 230-232.

M.M. Veerman, L.A. van der Woude, M.A. Tellier, J. Legemaate, M.R. Scheltinga, L.
P.S. Stassen, W.K.G. Leclercq, A decade of litigation regarding surgical informed

[17]

[18]

[19]

European Journal of Radiology 165 (2023) 110956

consent in the Netherlands, Patient Educ. Couns. 102 (2) (2019 Feb) 340-345,
https://doi.org/10.1016/j.pec.2018.08.031.

C.G. Fritz, D.J. Romeo, A.S. Lowery, K. Rajasekaran, Allegations of Failure to
Obtain Informed Consent in Otolaryngology: Evidenced-Based Recommendations
for Sinus Surgeons, Am. J. Rhinol. Allergy 37 (3) (2023 May) 330-336, https://doi.
org/10.1177/19458924221148566.

L. Berlin, Medicolegal-malpractice and ethical issues in radiology: Disclaimers on
reports, AJR Am. J. Roentgenol. 201 (4) (2013 Oct) W657, https://doi.org/
10.2214/AJR.13.11269.

H. Geijer, M. Geijer, Added value of double reading in diagnostic radiology, a
systematic review, Insights Imaging. 9 (3) (2018 Jun) 287-301, https://doi.org/
10.1007/513244-018-0599-0.


https://www.rcr.ac.uk/sites/default/files/publication/BFCR(12)8_consent.pdf
https://www.rcr.ac.uk/sites/default/files/publication/BFCR(12)8_consent.pdf
https://doi.org/10.1016/j.jvir.2015.06.007
http://refhub.elsevier.com/S0720-048X(23)00270-X/h0075
http://refhub.elsevier.com/S0720-048X(23)00270-X/h0075
https://doi.org/10.1016/j.pec.2018.08.031
https://doi.org/10.1177/19458924221148566
https://doi.org/10.1177/19458924221148566
https://doi.org/10.2214/AJR.13.11269
https://doi.org/10.2214/AJR.13.11269
https://doi.org/10.1007/s13244-018-0599-0
https://doi.org/10.1007/s13244-018-0599-0

	Why don’t we inform patients about the risk of diagnostic errors?
	1 Introduction
	2 Informing patients about the risk of diagnostic errors: pros
	3 Informing patients about the risk of diagnostic errors: cons
	4 Future research directions
	5 Authors’ views
	CRediT authorship contribution statement

	Declaration of Competing Interest
	References


