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1. PREFACE
1.1. Abstract

The process of arriving at a medical diagnosis is incredibly complicated and prone to
errors. Missing/delayed diagnoses can result in patient harm and missed treatment
chances. Errors and inconsistencies in radiological practice are too common. Since
medical imaging is an important part of overall diagnostic process, it can also be source
of diagnostic inaccuracy. Although certain diagnoses may be abandoned due to
technical/physical shortcomings of the modalities (such as imaging resolution and
intrinsic/ extrinsic contrast), most of the lost radiologic interpretations are outstanding
to film interpretation mistakes by radiologists. Imaging interpretation is a human
undertaking that relies on difficult psychophysiological & cognitive processes, and it is
prone to a lot of errors, including perceptual and cognitive mistakes (where an essential
abnormality is not visible on the images).
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2.DISSERTATION REPORT
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2.1 INTRODUCTION

Annually, one billion radiologic tests are conducted worldwide, with radiologists
interpreting the majority of them. The majority of professional bodies accept that all
imaging procedures should involve a written report by an expert radiologist. This is a
large part of what practicing radiologists do on a regular basis. We don't always get it
right the first time.

Radiologist reports should not be considered definitive or indisputable, despite the
fact that the public and even referring doctors do not always appreciate them. They
are professional consultations that result in views, which are conclusions reached after
a thorough examination of the data. “A view held about a specific subject or point; a
judgement formed; a belief,”. Although radiological diagnosis can frequently be
conclusive, mostly, imaging interpretation is highly impacted by patient's clinical
situations, relevant previous histories and prior imaging & a plethora of other things,
such as unconscious preconceptions.

It is difficult to define what constitutes radiological error in this context. The term
"error" implies that there is no space for disagreement about what is "correct," and
that the reporting radiologist should have been able to make the correct diagnosis or
study but was unable to do so. Genuine disagreements about diagnosis or "failure" to
notice an issue that can be noticed in retrospect are widespread in real life.

Radiologic interpretation is a complicated psychophysiological and cognitive process
that is subject to broad range of errors, which includes perceptual and cognitive
mistakes. Perceptual mistakes can occur when there is first recognition step of image
perception. Visual mistake occurs when an anomaly is discovered retrospectively on
image but it wasn’t observed by radiologist at time of interpretation. A finding must be
sufficiently evident and viewable in hindsight by radiologist or by opinion of his/ her
colleagues to be termed a perceptual mistake.

When an abnormality is observed on a picture but its significance is misunderstood, a
cognitive or interpretive error occurs, leading to the in- correct final interpretation.
This kind of mistake could be caused by a radiologist's deficiency of experience, or
deceptive clinical details that distort the apparent pre-test likelihood of disease; it
could also be caused by a radiologist unintentionally increasing a mistake done by
fellow in prior radiology report (known as satisfaction of report).

2.2LITERATURE REVIEW

A selection of published studies, dating from 1949 till today, that have evaluated
occurrence of radiological mistakes/anomalies are reviewed. Leonard Berlin has written
enormously on the topic, citing a day-to-day radiologist error rate of 3to 5% &
retrospective mistake rate of 30% among these studies. Applying a 4percent mistake
rate to 1 billion annual studies in the world results in approximately 40 million radiologist
mistakes per year.
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Many papers cited (along with a slew of other, related studies) identify retrospective
evaluation with different degrees of blindness at time of re- evaluation. There have also
been several prospective studies conducted. A significant disputable rate of 5 to 9% was
found between 2 observers when reading emergency plain images, with 3 to 6% mistake
rate/ observer.

The norm by which the original report is calculated may have an impact on error or
discrepancy rates. A 2007 analysis of effects of second reading CT & MRI studies by
specialist neuroradiologists found a 13percent major & 2lpercent minor dispute
average.

The majority of these studies depend on finding inter-observer variance. Intra-observer
variance, on the other hand, should not be overlooked. 3 experienced abdomen imaging
radiologists were faced with blindly reinterpreting 60 abdomen & pelvis CTs, 30 out of
which had been detected by someone else & 30 out of which they had reported on their
own previously. There were significant inter-observer & intra-observer differences of
26percent & 32percent, respectively.

Same studies have been published in the literature for over 60 years; the examples
above demonstrate the accuracy of disputable rates across various modalities,
subspecialties & time. With all these consistently high disputable rates, it's hard to
believe that these "errors" are solely result of "bad radiologists."

2.3 Rationale

Since medical imaging is an important part of diagnostic processes, it can be a
source of diagnostic inaccuracy. So, in this study, | propose to review the medical
imaging reports.

2.4 Objectives

1. To review the diagnostic reports.
2. To determine the extent of reporting errors.
3. To suggest measures for minimizing reporting errors.

2.5 Methodology

Study location: U4RAD

Study units: Patients who had undergone CT and MRI scans.

Sample size: 362 (CT- 220, MRI- 142).

Keywords: Radiology, Error, diagnostic, Misdiagnosis, Imaging, Reports.

Sampling strategy: This study is based on qualitative secondary data. Systematic
Sampling method is used to choose sample. A sample size of 362 is taken out of 6004
reports under study with confidence level of 95% and margin of error 5%.

Review Method: Cases reviewed by another Radiologist other than reporting
radiologist.
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Study duration: 3 months (February- April, 2021)

Limitations: Time Constraint (due to which unable to include X-rays and large
duration), Resources, Prevalence of Covid 19.

2.6 FINDINGS

362 reports were analyzed for the duration of 3 months- February to April, 2021. Out of
which, errors in 3 reports were found. In 2 reports, cognitive mistakes (in which defect
is detected visually but importance of detection is incorrectly appreciated) were found.
Findings which were visible in the scan were not entered in report. In 1 report, clerical
error (a mistake made in copying or writing out a document) was found (see Figure 1).
Findings which are seen in CT Face were mistakenly entered into the findings of CT Brain.
Therefore, it can be said that there is a reporting error of 0.008%.

Classification of CTs:

Part Scanned Count Purpose
Chest 117 Covid Screening,
Shortness of Breath
Abdomen 33 Pain
Brain 45 Trauma
Musculoskeletal Structures 25 Trauma
and spine
Total 220
Classification of MRiIs:
Part Scanned Count Purpose
Brain 83 Headache and Vertigo
Spine 30 Backache
Abdomen 15 Detection of cancer
Musculoskeletal Structures 14 Injury
Total 142
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NCCT HEAD
CT scan of the head region was performed on a multi-detector CT.
Clinical details: - RTA
FINDINGS:

Undisplaced fracture is noted involving right parietal bone , lateral wall of left orbit and
left zygomatic arch , sphenoid bone and wall of sphenoid sinsu with sphenoid
hemosinus with subgaleal haematoma is noted involving bilatera parietal region.

Displaced fracture is noted involving body of mandible.

Soft tissue opacification is noted involvng bilateral ethmoid sinus suggestive of
sinusitis.

Area of subarachnoid haemorrhage is noted involving left frontoparietal region.

Rest of Brain parenchyma appears normal in density. No significant focal lesion is
seen.

Mo evidence of early ischemic change or evolved infarct.

Basal ganglia, thalami, cerebellum and brainstem appear normal in density.
Ventricles are normal in size, shape and position.

Basal cisterns are clear.

No evidence of any intra axial hematoma is seen.

On bone window, rest no significant osseous lesion is detected.
IMPRESSION:

Undisplaced fracture is noted involving right parietal bone , lateral wall of
left orbit and left zygomatic arch , sphenoid bone and wall of sphenoid
sinsu with sphenoid hemosinus with subgaleal haematoma is noted
involving bilatera parietal region.

Displaced fracture is noted involving body of mandible.

» Soft tissue opacification is noted involvng bilateral ethmoid sinus

Figure 2.6.1: lllustration showing Clerical Error

2.7 Recommendations

1. Cognitive Bias and Debiasing Techniques

The majority of radiologist errors are caused by faulty/ biased cognitive systems. It is
obvious when significance of recognized finding is misjudged, but is also seen in case of
apparent perceived mistakes, where not able to recognize a finding can be affected by
bias in the radiologist's perceptions of what findings are likely, as well as a priority
choice regarding what is being looked for on the provided image. To address these
types of mistakes, methods for cognitive de- biasing & meta- cognitive interventions
have been devised, including

(a) educational interventions such as increased feedback & centered education

(b) approaches such as reflective review that aim to enhance clinical reasoning and
decision-making and error analysis and

(c) cognitive aids, such as integrated decision support and informatics resources that
make it easier to access knowledge and expert opinions. Ongoing research focuses on
educational approaches, metacognition (e.g., "thinking about thinking" methods,
meditation, and mindfulness), slowing-down strategies, group-decision strategies,
environmental and cultural interventions, as well as mindfulness and urging doctors to

maintain their skepticism even though they think they have made the right diagnosis.
17




2. Automation of reports

Errors happening due to clerical mistakes such as one noted above can be reduced by
automating the process of report formation. Instead of typing the whole report or using
templates, findings can be selected by the radiologists just like a computer based
Multiple choice questions (MCQs). These questions will be provided by the system in
which the radiologist is reporting cases. This method of reporting will highly reduce the
errors.

3. Fail-safe Strategies for Harm Prevention and Risk Reduction

In recent years, much emphasis has been put on improving checks and balances to
mitigate the possible harm of errors after they have occurred, as well as developing
initiating methods to aid primary recognition of mistakes, ideally before any irreversible
harm has occurred. Direct reporting of results to patients may also act as a fail-safe
mechanism for ensuring adequate follow-up and reducing the risk of damage done by
inadequate statement between radiologists & clinicians.

4. Root cause Analysis

A better way is to lay hold of system-centered way, targeting on determining what has
occurred, why it has occurred & what has to be done to prevent it from occurring again:
this is what "root cause analysis" is all about.

2.8 CONCLUSION

In the radiologist's report, a consultant referring patient for aimaging exam is gaping for
some things: consistency & finishing off detection of specific interpretations, a coherent
advice about the root cause of any anomalies found & where possible, advice on what
additional inquiries might be beneficial. The radiologist's response to needs can vary
depending on person to person; few of us always try to contain most probable precise
judgement in the reports, however it can occasionally come at cost of a thorough list of
differential diagnoses that is in- coherent. Others believe it is more beneficial to
generate a concise report and strong advice while acknowledging the possibility that we
may be wrong only some (hopefully most) of the time. With time, we have come to
realize that succinctness encapsulated nature of confidence that must exist between a
referring doctor & radiologist. Both sides of the deal (as well as the patients in the
middle) must agree and recognize that there will always be a level of fallibility. Of course,
it is our duty to reduce the constraints on our success to the greatest extent possible;
some of the techniques mentioned below will assist us in this endeavor. However,
radiological investigation reporting is not permanently a precise discipline; it is more of
an art of applying logical information & considerate to a pallet of greys, attempting to
gap the specific & meaningful from insignificant, ensuring the word-picture we build
coheres to a coherent and reliable whole, and striving to be vigilant advisors about
acceptable procedures.

Errors will often occur, but some can be avoided by paying close attention to the thought
processes we use, being mindful of possible prejudices and system flaws that can lead
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to errors, and employing all necessary available techniques to mitigate these negative
factors. However, if we believe that any technique will completely eradicate radiology
error, we are deceiving both ourselves and the patients who depend on our advice.
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