
 

 

GAP INDIAN JOURNAL  
OF FORENSICS AND BEHAVIOURAL SCIENCES 

( ISSN – 2582-8177 ) 
Globally peer-reviewed and open access journal. 

Volume VI Issue I 

January – June 2025 

14 

h
ttp

s://w
w

w
.gap

ijfb
s.o

rg/ 

THE NATURE OF RADIOLOGICAL ERRORS: AN 
ANALYSIS 

 

Mauro Salducci1, David Shaholli2 

 
1Department of Sense Organs, Sapienza University of Rome, Rome, Italy. 

2Department of Public Health and Infectious Disease, Sapienza University of Rome, Rome, Italy. 
 

Corresponding Author: Dr. David Shaholli 
Department of Public Health and Infectious Diseases, Sapienza University of Rome; Piazzale Aldo Moro, 5 – 

00185, Rome, Italy, 
Phone: +393403254518, e-mail: david.shaholli@uniroma1.it 

 
Abstract 

Radiology plays a pivotal role in modern medical diagnostics, but it is not immune to errors that can have significant 
consequences for patient care. This review examines the various types of errors encountered in radiology, focusing 
on perceptual, cognitive, and system errors. Perceptual errors, often the most common, occur when radiologists fail 
to identify abnormalities in images, while cognitive errors are the result of flawed reasoning processes influenced 
by biases. System errors arise from external working conditions and institutional frameworks that affect 
radiological performance. The review explores the impact of Picture Archiving and Communication Systems (PACS) 
on diagnostic accuracy, highlighting cognitive biases such as confirmation compulsion that may contribute to 
errors. Strategies for mitigating these errors, including optimizing working environments, fostering awareness of 
cognitive biases, and implementing structured diagnostic checklists, are discussed. The increasing reliance on digital 
imaging and automated workflows has amplified the risk of cognitive errors, underscoring the need for continuous 
improvement in radiological practice. Further research into artificial intelligence-assisted image interpretation 
holds potential for enhancing diagnostic accuracy and patient safety. 
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INTRODUCTION 
 
Radiology plays a crucial role in modern medicine, providing essential diagnostic information that guides clinical 
decision-making. However, like all areas of medical practice, it is not immune to errors. Radiological errors can 
have significant consequences, leading to delayed diagnoses, incorrect treatments, and, in some cases, serious 
harm to patients. Understanding the nature and causes of these errors is critical to improving diagnostic accuracy 
and enhancing patient safety (Olivetti et al., 2008). 
Pascarini classified radiological errors into three major categories: perceptual errors, cognitive errors, and 
system errors (Guly, 2001). Perceptual errors, the most frequent type, involve mistakes in detecting 
abnormalities within images. Cognitive errors arise from faulty reasoning processes, leading to 
misinterpretation of findings. System errors, on the other hand, stem from external working conditions and 
institutional frameworks that impact radiological performance (Fitzgerald, 2001). This article aims to analyze 
the various types of radiological errors, their underlying causes, and potential strategies for their mitigation. 
 

MATERIALS AND METHODS 
 
The present study is based on a review of literature and clinical observations to examine the occurrence and 
implications of radiological errors. The focus is placed on perceptual, cognitive, and system-related mistakes, 
with an emphasis on the impact of Picture Archiving and Communication Systems (PACS) on radiological 
decision-making. In particular, the study explores how cognitive biases, such as confirmation compulsion, 
influence radiologists’ interpretations and contribute to diagnostic errors (Brown et al., 2019). 
 

RESULTS 
 
Perceptual Errors 
Perceptual errors occur when radiologists fail to identify an abnormality present in an image. These errors are 
particularly concerning as they account for the majority of radiological mistakes, even among experienced 
professionals (Hallas & Ellingsen, 2006). Several factors contribute to perceptual errors, including technical 
limitations, focus bias, incomplete knowledge, and search satisfaction bias. Technical limitations, such as poor 
image quality or inadequate visualization of a structure, can obscure crucial diagnostic details. Focus bias, on the 
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other hand, occurs when radiologists concentrate on a specific area of an image and overlook findings in other 
regions. Incomplete knowledge may also play a role, particularly when radiologists encounter rare or unfamiliar 
conditions (Siegal et al., 2017). Search satisfaction bias—also known as the capture phenomenon—describes the 
tendency to halt the search for additional abnormalities once a significant finding has been identified, potentially 
leading to missed diagnoses (Kliewer et al., 2021). 
 
Cognitive Errors 
Unlike perceptual errors, cognitive errors involve flawed reasoning processes that lead to incorrect 
interpretations of radiological findings. These errors are often linked to biases that influence decision-making at 
a subconscious level. Rule-based errors occur when radiologists misapply standard diagnostic patterns, such as 
assuming a common condition is present based on a single feature, without considering alternative diagnoses. 
Knowledge-based errors, in contrast, arise from analytical reasoning flaws, including probabilistic blindness, 
anchoring bias, and preconception reinforcement (Tee et al., 2022). 
External factors such as fatigue, emotional stress, and interruptions in the work environment can further 
exacerbate cognitive errors. A particularly concerning phenomenon in radiology is semantic confusion, in which 
findings from different imaging modalities are misinterpreted or patients are mistakenly identified. Given the 
increasing reliance on digital imaging and automated workflows, the risk of cognitive errors has become more 
pronounced, emphasizing the need for targeted interventions (Salducci & Messineo, 2024). 
 
System Errors 
System errors originate from the broader working environment and institutional policies that shape radiological 
practice. Poorly designed workflows, high workload, and environmental distractions all contribute to diagnostic 
mistakes (Fitzgerald, 2001). One of the most notable challenges introduced by modern radiology is the 
overwhelming volume of images generated by PACS. While PACS has facilitated rapid access to imaging studies, 
it has also led to digital overload, requiring radiologists to analyze an exponentially larger number of images per 
case. This increased workload can reduce attentiveness and heighten the risk of errors (Hallas & Ellingsen, 2006). 
A specific type of cognitive bias linked to PACS is confirmation compulsion. This phenomenon occurs when 
radiologists compare a current exam only to the most recent prior study, rather than evaluating a broader 
historical context. In oncological imaging, for instance, this bias may result in missed diagnoses of subtle changes 
in tumor growth over extended periods, as small alterations may not be immediately apparent when compared 
to a single prior study. In breast cancer screening and renal cancer follow-ups, the failure to recognize gradual 
disease progression due to confirmation compulsion can have serious consequences for patient outcomes 
(Brown et al., 2019). 
 

DISCUSSION 
 
The interplay between perceptual, cognitive, and system errors highlights the complexity of radiological 
diagnostics. Unlike other medical specialties, radiology relies heavily on visual processing, making it particularly 
susceptible to biases that influence pattern recognition and decision-making (Tee et al., 2022). Fitzgerald 
identified three key cognitive influences that contribute to radiological errors: memory bias, emotional bias, and 
contextual influence. Memory bias occurs when previous diagnoses shape the interpretation of new images, 
potentially leading to diagnostic anchoring. Emotional bias, on the other hand, stems from a subconscious desire 
to avoid negative outcomes, which can distort the perceived probability of certain conditions (Kliewer et al., 
2021). 
Another critical concern is the phenomenon of alliterative errors, in which a misinterpretation by one radiologist 
is subsequently repeated by others. These errors often occur in multidisciplinary settings, where an initial 
diagnostic assumption is accepted without sufficient independent verification. Such propagation of errors 
underscores the need for structured review processes and second-opinion consultations in complex cases 
(Olivetti et al., 2008). 
 

CONCLUSION 
 
Radiological errors are an inherent challenge in diagnostic imaging, influenced by perceptual limitations, 
cognitive biases, and systemic factors. While it is impossible to eliminate errors entirely, several strategies can 
be employed to mitigate their impact. Optimizing the working environment—by reducing noise, adjusting 
lighting conditions, and minimizing distractions—can enhance radiologists’ focus and attentiveness. 
Additionally, fostering awareness of cognitive biases and implementing structured diagnostic checklists can help 
counteract automatic decision-making errors (Salducci et al., 2020). Further research is needed to explore 
innovative solutions, such as artificial intelligence-assisted image interpretation, which may provide an 
additional layer of error detection in clinical practice (Salducci et al., 2024). By addressing the root causes of 
radiological errors, the field can continue to evolve toward greater diagnostic accuracy and improved patient 
safety. 
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