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Natural Language–based Machine 

Learning Models for the Annotation of 

Clinical Radiology Reports1 

Unstructured text notes contained within the 

electronic medical record (EMR) are recognized 

as a rich but difficult-to-access source of medical 

information. Addressing this has been a goal of 

clinical informatics for decades, and the 

development of natural language processing 

(NLP) algorithms to automatically extract 

structured information from the EMR is well 

described throughout the medical literature. 

Within the field of radiology, there has also been 

wide interest in developing NLP tools for 

epidemiologic cohort construction, quality 

assurance, clinical decision support, and other 

applications 

Machine learning describes a broad collection of 

techniques developed by computer scientists 

and statisticians that “focuses on the question of 

how to get computers to program themselves”. 

Using these techniques, powerful algorithms to 

make inferences from data can be learned 

automatically with minimal human input. Deep 

learning describes a particular subcategory of 

machine learning techniques that use multiple 

layers of neural networks to perform inference. 

Deep learning models with varied architectures 

have been applied successfully in many different 

domains, including image recognition 

(convolutional neural networks) and natural 

language processing (long short-term memory 

networks). 

In this study, we approach the problem of 

generating clinical labels for a large repository of 

radiology reports as a machine learning problem 

with an emphasis on scalability and 

generalizability. Our purpose was to compare 

different methods for generating features from 

radiology reports and to develop a method to 

automatically identify findings in these reports. 

The annotation of large radiology report corpora 

to facilitate large-scale research in radiology 

with machine learning and deep learning is itself 

a nontrivial problem in NLP. Traditional rule-

based approaches can achieve impressive 

results but may be hard to generalize outside of 

the training sets on which the rules are 

constructed.  

Our accuracy for critical findings of 91.04% 

demonstrates a substantial improvement on a 

past effort in 2000 to automatically code head 

CT head reports that achieved 84% accuracy. 

Our complexity analysis results suggest that part 

of the success of simple models in the radiology 

context is specific to the actual lexical and 

semantic structure of the language of radiology 

reporting. Despite their relative sizes being 

almost an order of magnitude smaller than the 

radiology corpora, the English language corpora 

had more unique words, more unique bigrams, 

and higher TTR scores relative to all three 

radiology corpora. The limited anatomy and 

pathology described in any given type of report, 

as well as the use of automatically generated 

text and dictation software, are likely both 

major contributors to the lexical simplicity of 

radiology. Furthermore, the highly specialized 

nature of each imaging modality lends itself to 

the de facto creation of sublanguages each with 

a relatively low degree of lexical and semantic 

complexity. This is likely to become even truer 

going forward with the wider adoption of 

standardized reporting protocols (eg, LI-RADS, 

PIRADS). 

The finding that relatively simple BOW 

approaches performed well invites the question 

of whether more sophisticated and 

computationally expensive approaches are truly 

required for this application. One strength of 

these more sophisticated models is that they 

offer additional characterization of the reports 

that goes beyond their value as predictive 
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features, and human interpreters can often 

discover interesting patterns in analyzing these 

results. One of the more unexpected findings, 

for example, was the distinct groupings 

associated with physician names, procedures, 

and anatomic locations. Some recent studies 

have reported utilizing this finding for 

performing de-identification, where a similar 

analysis is performed to identify regions of 

patient names or other protected health 

information, and then subsequently including 

those words as stop words or excluding those 

regions. 

While we report aggregate area under the 

receiver operating characteristic curve (AUC) 

numbers for our classifiers, we note that there 

was substantial variation in the ability of our 

approach to recover different labels. This 

reflects the fact that certain labels (eg, “edema”) 

are referred to with very consistent language in 

most reports, whereas other labels (eg, 

“stroke/infarction/ischemia”) may be referred 

to with a wider variety of language. With an 

increasing trend toward standardization of 

reporting language, we anticipate that more 

labels will become reliably automatically 

recoverable in the future. 

The method described in this article can be used 

to generate a large set of automatically labeled 

radiology reports based on a small set of 

manually labeled reports. Because these labels 

are based purely on the text contained in the 

reports and do not incorporate any machine-

derived features learned from the 

corresponding imaging, they can be used as an 

independent set of labels to train deep learning–

based image classification models. Work in 

other domains has shown that using large data 

sets with inferred labels for image classification 

tasks can deliver excellent results, as the larger 

amount of training data more than compensates 

for inaccuracy introduced into the inferred 

training labels. Additionally, on generating a set 

of labels, active learning or semisupervised 

learning approaches can be utilized as a further 

means of de-“noising” the data set prior to 

subsequent supervised learning. 

An important limitation to our work was that all 

reports included in the radiology report corpus 

were derived from only two hospitals. 

In conclusion, because of the highly structured 

language of radiology, straightforward machine 

learning–based approaches can achieve state-

of-the-art classification results in text corpora of 

radiology reports, generating large data sets of 

labeled reports needed for applications such as 

deep learning. 

(John Zech, et al., 2018) 

 

Psychoradiologic Utility of MR Imaging 

for Diagnosis of Attention Deficit 

Hyperactivity Disorder: A Radiomics 

Analysis2 

Attention deficit hyperactivity disorder (ADHD), 

characterized by age-inappropriate inattention, 

hyperactivity, and impulsivity, is among the 

most common childhood-onset 

neurodevelopmental disorders, with an 

estimated prevalence in 5%–8% of children and 

4% of adults worldwide. ADHD has an adverse 

effect on social, cognitive, educational, and 

emotional functions. Currently, clinical diagnosis 

and subtyping of ADHD is based on an 

integration of parent and teacher behavioral 

reports and assessment of behavioral problems.  

Although the etiology and neurobiological 

substrate of ADHD remain unclear, converging 

evidence from imaging studies suggests that 

individuals with ADHD have alterations in brain 

volume, cortical morphometric features, and 

diffusion properties of white matter tracts when 

compared with typically developing individuals. 
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However, previous imaging findings have no 

established diagnostic value for individual 

patients with ADHD, as studies typically report 

group-level differences between patients and 

control subjects. Analyzing brain imaging data 

under the framework of machine learning has 

the potential to address this challenge. In the 

context of the developing field of 

psychoradiology, machine learning is concerned 

with automatic discovery of regularities in brain 

imaging data through the use of pattern 

recognition algorithms to develop classifiers 

that can be used to predict disorders in 

individuals.  

The first step in building an image-based 

classifier is to extract quantitative features from 

brain images. Radiomics is a medical image 

analysis framework that converts digital 

radiographic images into a mineable data set 

with a series of data characterization algorithms. 

It has been applied mainly in clinical oncology to 

extract imaging features in solid tumors. 

Similarly, brain magnetic resonance (MR) 

images also can be analyzed within a radiomics 

framework by precisely segmenting the brain 

into anatomic structures and then extracting 

quantitative features from segmented 

structures to form the mineable data set.  

The major finding of this study was that cerebral 

radiomics-based classification models provided 

discrimination of patients with ADHD from 

healthy control subjects, as well as separation of 

the two most common subtypes in a 

medication-naïve and relatively large sample-

size single-imager MR imaging study. During 

model construction, the all-relevant features 

selection process identified alteration in cortical 

shape in the left temporal lobe, bilateral cuneus, 

and regions around the left central sulcus that 

contributed significantly to discrimination of 

patients with ADHD from control subjects, while 

features involved in default mode network and 

insular cortex significantly contributed to ADHD 

subtype discrimination. 

In the human brain, the morphology of cortical 

gyri and sulci is complex and variable among 

individuals. This may cause and reflect abnormal 

functioning, with specific abnormalities 

observed in patients with developmental and 

neuropsychiatric disorders but may also reflect 

the individual variation in neuroanatomy. 

Structural changes in the motor area are of 

interest, because impaired motor inhibition is a 

cardinal feature of ADHD. Precentral and 

postcentral cortical areas also have been 

implicated in inhibitory behavioral control (36). 

By using shape measures, we found an altered 

distribution of the curvature of vertices within 

left precentral and postcentral regions. 

Curvature primarily reflects packing density and 

arrangement of neuronal cells. This result 

further refines conclusions from previous voxel-

based morphometry studies in which authors 

reported reduced gray matter in the motor and 

premotor cortices, because alteration of gray 

matter volume identified with voxel based 

morphometry can be sensitive to changes in 

gray matter and cerebral spinal fluid volumes as 

well as in cortical surface curvature. 

In comparison with prior findings of decreased 

total brain volume and global gray matter in 

children with ADHD, our study of never-treated 

patients showed no volume differences in total 

brain, white matter, or cortical and subcortical 

gray matter between patients with ADHD and 

control subjects. Differences in study 

methodologies and patient age and treatment 

history may have contributed to this 

discrepancy. Also, authors of previous studies 

reported cortical thinning in patients with 

ADHD, while we found increased cortical 

thickness throughout the bilateral cuneus in 

patients with ADHD relative to that in control 

subjects. The cuneus is central to processing 
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visual information. This might underlie 

alterations in visual psychophysical processes 

related to visual sensation and perception in 

patients with ADHD  

Different ADHD subtypes may share overlapping 

structural aberrations, but also exhibit unique 

abnormalities as suggested in prior work. With 

the use of shape measurements, the feature 

selection process revealed differences between 

subtypes located in the circular sulcus, posterior 

cingulate cortex, sylvian fissure, and pars 

triangularis. These morphometric findings are 

consistent with a previous functional study, in 

which ADHD-C exhibited altered regional 

connectivity in the default mode network and 

insular cortex, while ADHD-I exhibited alteration 

in frontoparietal network. In addition, 

alterations in the posterior cingulate cortex, 

which is a key integration node in the default 

mode network, have been related to ADHD-I. 

Our findings indicate that a moderately 

successful diagnostic classification efficiency can 

be achieved between patients with ADHD and 

healthy control subjects as well as between the 

two most common ADHD subtypes with the use 

of cerebral radiomic features. The workflow we 

used was automatic, and therefore, potentially 

useful clinically. In addition, our findings 

establish the potential utility of classification 

strategies with MR imaging data for diagnosis of 

a common mental disorder and provide new 

insights into the specific neurologic anatomic 

features related to the disorder and its subtypes. 

Specifically, this study adds to the field of 

psychoradiology 

(https://radiopaedia.org/articles/psychoradio

logy), an evolving subspecialty of radiology, 

which is primed to be of major clinical 

importance in guiding diagnostic and 

therapeutic decision making in patients with 

mental disorders. 

(Huaiqiang Sun, et al., 2018) 

Comparison of Chest Radiograph 

Interpretations by Artificial Intelligence 

Algorithm vs Radiology Residents3 

Recent work has focused on chest radiography, 

the most common imaging examination 

conducted in emergency departments (EDs) and 

urgent care settings. Several studies have 

reported machine learning models achieving 

radiologist-level performance for different chest 

radiograph findings. However, large-scale 

adoption of these models is still lacking, owing 

to 3 main factors: limited findings, limited 

generalizability across data sets, and lack of 

rigorous comparative assessment studies vis-a-

vis radiologists against criterion standard data 

sets. There has been no systematic effort to 

catalog the number of findings that constitute 

sufficient coverage of the anomalies seen in 

chest radiographs.8 The generalizability of the 

models across data sets even for limited target 

findings has been difficult owing to lack of 

sufficient variety in training data and the choice 

of thresholds used for estimation that are not 

necessarily optimized on relevant metrics. 

Typically, models are trained and tested on a 

single hospital’s data, which are not necessarily 

representative of prevalence distributions seen 

in other hospitals. Lastly, to our knowledge, 

there has been no systematic study that 

objectively compares the performance of 

machine learning models vs radiologists for a 

comprehensive preliminary read on a 

sufficiently large test data set of chest 

radiographs. Existing studies report 

comparisons of model performance on a limited 

number of labels, with ground truth obtained by 

majority vote from board-certified radiologists. 

For machines to serve as cognitive assistants, 

they must prove themselves through the 

comprehensiveness of coverage of findings 

based on meaningful metrics that match the 

realistic use scenarios and objective evaluation 

through rigorous comparative studies. 
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In this diagnostic study, we present an AI 

algorithm that was developed keeping the 

aforementioned requirements in mind. Since 

our target use case was for emergency settings, 

and since other viewpoints would need a 

broader cataloging effort or integration of 

information from lateral views, we focused on 

anteroposterior (AP) frontal chest radiographs 

for cataloging and field testing. Specifically, we 

used a systematic clinician-guided multistep 

approach to first catalog the space of possible 

findings in AP frontal chest radiographs. 

This diagnostic study found that the variation in 

per-finding performance of both the residents 

and AI algorithm was primarily a function of the 

level of interpretation difficulty for an anomaly, 

the number of training images provided, and the 

generalizability across the varieties in anomaly 

appearance across data sets. In general, 

residents performed better for more subtle 

anomalies, such as masses and nodules, 

misplaced lines and tubes, and various forms of 

consolidation, while the AI algorithm was better 

at detecting nonanomalous findings, the 

presence of tubes and lines, and clearly visible 

anomalies, such as cardiomegaly, pleural 

effusion, and pulmonary edema. 

We also note that threshold choices made to 

maximize the preliminary read performance of 

the AI algorithm could imply a suboptimal choice 

of threshold for the specific finding itself (eg, 

consolidation), which may lead to some labels 

never being called. For the target use cases 

involving expedited workflow, this was still 

appropriate, as the most common findings could 

be caught in the AI-driven preliminary read 

while the more complex findings would benefit 

from expert overreads.  

The AI algorithm generalized well to the study 

data set despite it having a different prevalence 

distribution, particularly for prevalent findings. 

Comparing the AUCs for all the prevalent finding 

labels (ie, with at least 50 images) with the 

corresponding data in the training data set, we 

observed that generalization was more a 

function of label prevalence than interpretation 

difficulty (eg, pneumothorax). The mean AUC of 

the AI algorithm for all 72 finding labels on the 

study data set was 0.772 (weighted mean, 

0.865). 

Using the F1 score–based thresholds selected 

during training, we retained the estimated 

labels from the AI algorithm. Similarly, the 

radiology residents’ discrete label choices for 

each image were recorded. The per-finding label 

performances for both AI algorithm and 

radiology residents were each measured using 

conventional label-based sensitivity, specificity, 

and PPV30 measures using the ground truth as 

reference. Of the 9 most prevalent findings, we 

observed that the residents’ operating points 

were on or very near the ROC curve for 4 

findings (ie, no anomalies, opacities, pleural 

effusion, and airway tubes), below for 2 findings 

(ie, pulmonary edema and cardiomegaly), and 

above for 3 findings (ie, atelectasis, central 

vascular lines, and consolidation). The relative 

agreement of the estimations across all 

estimated findings was measured through the 

pooled κ scores31 as 0.543 for the AI algorithm 

and 0.585 for the radiology residents. Overall, 

the AI algorithm performed similarly to 

residents for tubes and lines and nonanomalous 

reads, and generally outperformed for high-

prevalence labels, such as cardiomegaly, 

pulmonary edema, subcutaneous air, and 

hyperaeration. Conversely, the AI algorithm 

generally performedworse for lower-prevalence 

findings that also had a higher level of difficulty 

of interpretation, such as masses or nodules and 

enlarged hilum. 

This diagnostic study is significant to the AI and 

radiology communities in several ways. First, it 

has a large clinician involvement in the design 

and execution of the study, indicating the 
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integral role of radiologists and clinical experts 

in the development of AI algorithms. In our 

study, we have used clinical expertise in many 

phases, including the cataloguing of possible 

findings in chest radiographs, formation of a 

chest radiograph lexicon with synonyms and 

term variants curated from reports, creation of 

triple-consensus ground truth, and objective 

recording of comparable radiology read 

performances. Second, with the wide spectrum 

of findings labeled in a large training data set 

acquired from multiple hospital sources, 

confounding factors due to hidden stratification 

within anomalies was more fully covered than 

any other existing efforts. Third, we have shown 

that it is possible to build a single neural network 

to capture a wide variety of fine-grained findings 

and optimizing their prediction by selecting 

operating points based on the F1 score. Fourth, 

using a systematic comparative study, we have 

shown that it is possible to build AI algorithms 

that reach the typical level of performance of 

third-year radiology residents for a large set of 

findings. Thus this study established a practical 

benchmark for making AI algorithms clinically 

usable in future. 

Overall, this study points to the potential use AI 

systems in future radiology workflows for 

preliminary interpretations that target the most 

prevalent findings, leaving the final reads 

performed by the attending physician to still 

catch any potential misses from the less-

prevalent fine-grained findings. Having 

attending physicians quickly correct the 

automatically produced reads, we can expect to 

significantly expedite current dictation-driven 

radiology workflows, improve accuracy, and 

ultimately reduce the overall cost of care. 

(Joy T.Wu, et al., 2020) 

 

Science to Practice: Will Gadolinium 

Chelates Be Replaced by Iron Chelates 

in MR Imaging?4 

GBCAs have been used in more than 300 million 

MR imaging examinations, with a historically 

high patient benefit to-risk ratio. But in the past 

10 years, two findings have raised concerns over 

long-term tolerance. A decade ago, selected 

GBCAs were causally linked to a new disease, 

nephrogenic systemic fibrosis, which occurs only 

in patients with severe renal impairment. The 

specific GBCAs involved were contraindicated in 

that patient population and new cases of 

nephrogenic systemic fibrosis promptly 

disappeared. But in 2014, Kanda et al published 

a landmark article in which enhanced MR 

imaging signal intensity was observed in deep 

brain tissue of patients with normal renal 

function who had received multiple doses of 

GBCA. Subsequent work on human and animal 

tissue established that small (micromolar) 

amounts of gadolinium are readily detectable in 

tissue, including neural tissue, even years after 

multiple doses of some GBCAs. The amount of 

gadolinium detected is dependent on GBCA 

structure, but even the most inert GBCAs have, 

at minimum, some deep, slow-clearance 

pharmacokinetic compartments. Free 

gadolinium is known to be far more slowly 

excreted than is intact GBCA and has greater 

known and potential toxicity. The combination 

of strong inference of overt toxicity in 

nephrogenic systemic fibrosis with detectable 

gadolinium deposition has created an 

imperative to re-evaluate our rationale for using 

gadolinium, an exogenous metal, rather than 

the endogenous metals, iron, and manganese, 

to power MR imaging contrast agents. In this 

month’s issue of Radiology, Boehm-Sturm et al 

have synthesized and characterized two 

prototypical iron chelates with the aim of 

exploring quantitatively how comparable they 

might be to a GBCA.  
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Boehm-Sturm et al synthesized and 

characterized iron chelates of transcyclohexane 

diamine tetraacetic acid (Fe-tCDTA) and 

pentetic acid (Fe-DTPA), two chelates that were 

explored in the 1980s but were not well 

characterized for use as MR imaging agents, 

especially with equipment with higher (. 10-fold) 

magnetic fields that is now standard. Relaxivity 

values at 0.94 T in serum and MR imaging signal 

intensity enhancements in phantoms and in 

mice with xenograft tumors were determined 

with the aim of elucidating the expected dose 

differences required of the more weakly relaxing 

iron chelates compared with a standard GBCA, 

gadopentetate dimeglumine (Gd-DTPA). The 

relaxivity values and related contrast 

enhancements at 1.5–7 T demonstrated that 

Gd-DTPA was stronger by a factor of 

approximately two and five than Fe-tCDTA and 

Fe-DTPA, respectively. The difference between 

the iron chelates was attributed to the absence 

of an exchangeable coordinated water molecule 

in Fe-DTPA. The authors then reported static T1-

weighted MR images at 1.5 T in mice with 

xenograft tumors at 3–10 minutes after 

administration, a model for routine clinical 

practice. Comparable images at two- and 

fivefold greater doses than the GBCA were 

produced, suggesting similar pharmacokinetics 

and elimination patterns among the three 

chelates. At 3 T and 7 T, the enhancement 

differences in serum phantoms between the 

GBCA and the iron chelates narrowed compared 

with data taken at 1.5 T, especially for Fe-tCDTA. 

Dynamic contrast material–enhanced MR 

imaging at 7 T maintained this pattern with Fe-

DTPA but also required a fivefold dose increase 

with Fe-tCDTA, with some explainable 

differences in volume transfer constant 

reported. The trend toward narrower 

gadolinium-to-iron differences at higher 

magnetic fields is encouraging for the iron 

chelates.  

Boehm-Sturm et al extend to modern magnetic 

field strengths, equipment, and techniques the 

long neglected study of iron chelates as 

alternatives to GBCAs, aiming successfully to 

stimulate reconsideration of iron in the light of 

current elevated concerns over long-term 

gadolinium deposition. The results of this study 

are significant as a point of departure for this 

interesting discussion. 

(Tweedle & Spielman, 2018) 

 

Acute Adverse Events Following 

Gadolinium-based Contrast Agent 

Administration: A Single-Center 

Retrospective Study of 281 945 

Injections5 

Gadolinium-based contrast agents (GBCAs) are 

an integral component of MRI examinations and 

often provide crucial clinical information not 

available with an unenhanced MRI or any other 

imaging modality. Despite a favorable 

pharmacovigilance risk profile, both allergic-like 

(hypersensitivity) and physiologic (eg, nausea 

and vomiting, vasovagal responses, chest pain) 

acute reactions are known risks of GBCA 

administration. These acute adverse events are 

uncommon and most frequently occur within 1 

hour of intravenous GBCA administration, with a 

reported incidence of seven to 240 per 10 000 

injections. This rarity has made it challenging to 

compare the rate of reactions between GBCAs 

and to determine what risk factors are 

associated with acute reactions. Although the 

mechanisms of these reactions are still poorly 

understood, current evidence suggests 

significant inter- and intraclass differences in 

GBCAs may exist in the event rates of these 

reactions. These differences suggest that some 

GBCAs may be preferable in situations in which 

the risk of allergic acute reaction must be 

minimized. 
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The purpose of this large single-center 

retrospective study was to examine and to 

compare rates of acute allergic-like and 

physiologic reactions between four gadolinium-

based contrast agents (gadodiamide, 

gadobutrol, gadobenate dimeglumine, and 

gadoterate meglumine) and to determine 

potential risk factors associated with these 

reactions. 

This single-center retrospective study of 281 945 

gadoliniumbased contrast agent (GBCA) 

injections found that allergic-like acute 

reactions occurred more frequently following 

gadobutrol or gadobenate dimeglumine 

administration compared with gadodiamide or 

gadoterate meglumine administration 

(gadobenate vs gadodiamide: odds ratio [OR], 

3.94 (95% confidence interval {CI}: 3.0, 5.1]; P , 

.001; gadobutrol vs gadodiamide: OR, 2.3 [95% 

CI: 1.8, 2.9]; P , .001; gadobenate vs gadoterate: 

OR, 4.8 [95% CI: 1.0, 23]; P = .049; gadobutrol vs 

gadoterate: OR, 2.8 [95% CI: 0.6, 14]; P = .20). 

Physiologic reactions occurred more frequently 

following gadoterate, gadobutrol, or 

gadobenate administration compared with 

gadodiamide (gadoterate: OR, 7.7 [95% CI: 2.3, 

25]; P = .001); gadobenate: OR, 1.8 [95% CI: 1.3, 

2.6]; P , .001); and gadobutrol: OR, 1.6 [95% CI: 

1.3, 2.1; P , .001). No severe reactions were 

documented with gadodiamide or gadoterate 

administration at our institution over 10 years 

and 148 698 total injections. We identified 

several apparent risk factors for acute reactions, 

including being a woman, ages 21–50 years 

(compared with older patients), admission 

status (higher in outpatients compared with 

inpatients), and imaging location (higher rates 

with abdomen and/or pelvis MRI examinations 

compared with brain MRI examinations). We 

observed a potential seasonality component 

with physiologic reactions (median rates highest 

in February [23 per 10 000 injections] and 

August [15 per 10 000 injections]) but not 

allergic-like reactions. These results 

demonstrate that the rate of acute GBCA 

reactions varies between GBCA type and is 

associated with specific patient demographics. 

In conclusion, gadobenate dimeglumine and 

gadobutrol are associated with higher rates of 

allergic-like reactions compared with 

gadodiamide and gadoterate meglumine, and 

gadoterate, gadobenate, and gadobutrol are 

associated with higher rates of physiologic 

reactions compared with gadodiamide. Patient 

sex, age, location, and MRI type correlate with 

acute reaction rates. Additional studies and 

meta-analyses are necessary to confirm and 

expand on these findings. 

(Jennifer S. McDonald, et al., 2019) 

 

First-Trimester Exposure to 

Gadolinium-based Contrast Agents: A 

Utilization Study of 4.6 Million U.S. 

Pregnancies6 

MRI is used for noninvasive high-resolution 

imaging of internal organs, soft tissues, blood 

vessels, and bone. Use of gadolinium-based 

contrast agents (GBCAs) with MRI provides 

additional diagnostic information and is now 

used in 30%–45% of MRI examinations in the 

United States.  

With regard to pregnancy, studies have shown 

that GBCAs pass through the placental barrier 

and enter the fetal circulation. A recent study 

reported increased relative risk for stillbirth and 

neonatal death and increased risk for 

rheumatologic, inflammatory, or infiltrative skin 

conditions in newborns after gadolinium 

exposure in utero. Food and Drug 

Administration–approved labeling was updated 

to state that GBCA administration should be 

considered during pregnancy only if the imaging 

is essential and cannot be delayed. 
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We identified 1.2 gadolinium-based contrast 

agent (GBCA) exposures per 1000 live births, 

which correlates to one exposure for every 860 

pregnancies. This prevalence is approximately 

fourfold larger than that in a recent study in 

Ontario, Canada, which found 0.3 GBCA 

exposures per 1000 pregnancies (10). This is 

likely due in part to increased MRI capacity in 

the United States, where the estimated annual 

rate of MRI examinations is approximately 

twofold higher than that in Canada (118 per 

1000 pregnancies vs 56 per 1000 pregnancies). 

First trimester GBCA adparator ministrations 

represented 70.2% of exposures in our United 

States–based study and 73.8% of exposures in 

the recent Ontario-based study; this is a time 

when many women might not yet be aware of 

their pregnancy. 

Headache was the most common grouping of 

diagnostic codes billed with contrast-enhanced 

MRI in each trimester, although the frequency 

decreased as pregnancy progressed. A tripling in 

the rate of contrast-enhanced and unenhanced 

MRI examinations in abdominal and pelvic 

regions between 2006 and 2017 was an 

unexpected finding. It was also noteworthy that 

unenhanced fetal MRI examinations were 

ordered for one in 443 pregnancies in 2017. 

Limited data are available on the effects of in 

utero GBCA exposure. GBCA crosses the 

placenta and enters the fetal circulation. After 

excretion into the amniotic fluid via fetal 

urination, GBCAs are swallowed by the fetus to 

create a cyclic re-exposure pattern. This 

increases the potential for dissociation of 

gadolinium from the ligand and retention of free 

gadolinium in the fetus. One study found 

residual gadolinium was present 21 and 45 

hours after administration, with the highest 

concentration in the fetal kidney. 

This study identified higher rates of GBCA 

exposure during the first few weeks of 

pregnancy when compared with later weeks, 

suggesting inadvertent exposure to GBCAs may 

occur before pregnancy is recognized. The high 

prevalence of unplanned pregnancies in the 

United States may contribute to failures to 

recognize early pregnancy among women who 

underwent MRI. 

The American College of Radiology (ACR) 

recommends screening women of reproductive 

age for pregnancy before any MRI evaluation. 

The ACR also recommends gadolinium-based 

contrast agents (GBCAs) be used only after 

careful consideration that the benefit to the 

mother, fetus, or both outweighs the unknown 

but potential risks. Approaches to avoid 

inadvertent administration of GBCAs to 

pregnant women include use of a safety 

screening form asking about potential for 

pregnancy (9), direct questioning by radiology 

technologists regarding pregnancy, prominently 

displayed signs asking women to notify 

radiology staff if they might be pregnant, and 

pregnancy testing, when appropriate. 

(Steven T. Bird, et al., 2019) 

 

Gadolinium Administration in 

Undetected Pregnancy: Cause for 

Alarm?7 

Many questions remain regarding the safety of 

GCBAs when administered to pregnant women. 

The 2018 American College of Radiology Manual 

on Contrast Media states, “Because it is unclear 

how GBCAs will affect the fetus, these agents 

should be administered with caution to 

pregnant or potentially pregnant patients. 

GBCAs should only be used if their usage is 

considered critical and the potential benefits 

justify the potential unknown risk to the fetus.” 

The consensus to avoid GCBAs in pregnancy 

makes the implicit assumption that effective 
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pregnancy screening measures are routinely 

applied in MRI practices. Bird et al suggest that 

current screening practices used to identify 

pregnant women prior to MRI may be 

inadequate. 

What is the current status of pregnancy 

screening in MRI? Although screening for 

pregnancy is widely recommended, specific 

details on optimal screening techniques are hard 

to come by. Patients are routinely questioned 

about potential pregnancy, either verbally or 

with a questionnaire. Apparently, screening is 

imperfect based on results of the Bird et al study 

and the prior literature. Even if a patient notes 

that she may be pregnant or is unsure if she is 

pregnant, testing for pregnancy will not 

eradicate inadvertent GBCA administration. All 

pregnancy tests will remain negative at least 

until implantation of the embryo in the 2nd 

week of pregnancy, when b-human chorionic 

gonadotropin (or b-hCG) is secreted into the 

circulation. In the study by Bird et al, as 

expected, the highest rates of GBCA exposure 

were seen in weeks 1 and 2 of pregnancy. Thus, 

the technologic inability to positively identify a 

pregnancy at its absolute earliest stages creates 

a situation where the only way to eradicate 

GBCA infusion in patients who do not know they 

are pregnant is to withhold GBCA administration 

if there is any possibility whatsoever of 

pregnancy. This clearly will have deleterious 

effects on the diagnostic accuracy of indicated 

examinations. We should point out, however, 

that before an embryo implants in the uterus, it 

is not directly exposed to circulating blood; thus, 

it may be shielded from GBCAs in the blood pool. 

There may be some comfort in knowing that 

during the highest risk period for inadvertent 

GBCA administration, perhaps the embryo is not 

accumulating gadolinium anyway.  

Beyond clarifying optimal screening techniques, 

we believe there must be continued efforts to 

identify potential fetal harm in the MRI 

environment due to inadvertent GCBA 

administration. Clearly, patients, referring 

physicians, and radiology staff are aware of the 

gravity of identifying pregnancy in the setting of 

ionizing radiation. 

The study by Bird et al should serve as a wake-

up call to be as vigilant as possible in identifying 

early pregnancies in the MRI environment if 

contrast material administration is a possibility. 

However, deciding to implement modifications 

to current pregnancy screening methods, which 

might cause profound problems in patient 

throughput, seems premature. Denying a 

patient medically indicated contrast material–

enhanced MRI due to concerns about potential 

fetal exposure in the earliest stages of an 

unknown pregnancy, particularly when we are 

unaware of any definite deleterious effects, 

does not seem to serve the best needs of the 

patient. Administration of GBCAs, like any other 

medication, should always be thoughtfully 

considered. 

(David F. Kallmes & Robert E. Watson, 2019) 

 

Hypersensitivity Reactions to Iodinated 

Contrast Media: A Multicenter Study of 

196 081 Patients8 

Approximately 75 million CT scans are 

conducted each year in the United States, and 

half of them include the use of iodinated 

contrast media (ICM). In Korea, it is estimated 

that more than 4 million CT scans involving ICM 

usage are performed each year. 

As the use of ICM is rapidly growing, so is the 

occurrence of ICM-related hypersensitivity 

reactions (HSRs). Most symptoms are known to 

be mild; however, ICM-related HSRs can still be 

life-threatening in rare instances. It has been 

reported that deaths due to anaphylaxis may 

occur in one to three individuals per 100 000–1 
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000 000 ICM administrations. Considering the 

large number of contrast agent–enhanced CT 

scans that are performed, examination of ICM 

safety profiles is essential for the prevention and 

optimal management of ICM-related HSRs. 

Moreover, it is important to identify patients at 

high risk of HSR, because premedication 

(medication given in preparation for ICM 

administration to lower the rate of ICM-related 

HSRs) with corticosteroids and/or 

antihistamines and a change in the generic 

profile of ICM are known to prevent recurrent 

HSR. 

A total of 196 081 patients who underwent 

intravenous injections of iodinated contrast 

media (ICM) in 2017 were included in this 

nationwide Korean registry. The overall 

prevalence of hypersensitivity reactions (HSRs) 

was 0.73%, and 0.63% of the population 

experienced the first HSR event of their lifetime. 

Because the introduction of nonionic low-

osmolarity ICM contributed to a reduction of 

overall prevalence and severity of ICM-related 

HSRs, most of the events were mild. However, 

16.8% (241 of 1433) of the events were classified 

as moderate to severe HSRs, with an overall 

prevalence of 0.12% in our study population. 

History of ICM-related HSR, presence of allergic 

diseases, hyperthyroidism, and a family history 

of ICM-related HSR were risk factors for HSR. In 

terms of preventive measures, premedication 

with antihistamine and change of ICM to 

another contrast agent reduced the risk of 

recurrent HSR. 

Premedication with antihistamine and change 

from culprit ICM to another contrast agent were 

associated with a low risk of HSR recurrence, 

confirming previous reports. European Society 

of Urogenital Radiology guidelines suggest that 

changing the ICM or using premedication 

reduces recurrent events in patients with risk of 

HSR. Version 10.3 of the American College of 

Radiology Manual on Contrast Media also 

indicated that substituting the culprit ICM with 

a low-osmolar agent of the same class may 

reduce the likelihood of a subsequent HSR. 

In conclusion, we investigated the safety profile 

of hypersensitivity reaction (HSR) to iodinated 

contrast media (ICM) by building a nationwide 

database in Korea. Our study emphasizes the 

necessity for standardized reporting protocols 

and of the establishment of a nationwide 

integrated registry for ICM-related HSRs as the 

basis for establishing a strategy to prevent 

recurrent HSR. Future large-scale and long-term 

registries involving continuous data collection 

with standardized protocols may still be 

required to unravel all aspects of contributions 

to HSRs. 

(Min Jae Cha, et al., 2019) 

 

Kidney Injury after Intravenous versus 

Intra-arterial Contrast Agent in Patients 

Suspected of Having Coronary Artery 

Disease: A Randomized Trial9 

While there is agreement that intra-arterial 

contrast agent administration can cause acute 

kidney injury (AKI), retrospective studies suggest 

that intravenous contrast material 

administration for CT has a similar risk of AKI to 

noncontrast CT. 

Although the exact underlying mechanisms are 

poorly understood, the intravenous route of 

contrast agent administration may reduce AKI 

compared with intra-arterial injection by 

avoiding microembolization from the aorta to 

the kidneys and reducing peak contrast agent 

concentration in the renal arteries. 

The principal findings of this randomized clinical 

study of patients with atypical angina, possible 

coronary artery disease (CAD), and normal 

baseline kidney function were (a) AKI is more 
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likely after an intra-arterial contrast agent 

procedure (13.2%, cardiac catheterization) than 

after intravenous contrast agent administration 

(5.6%, CT angiography), with a relative risk of 

2.4; and (b) chronic kidney disease was more 

likely in participants included in both groups 

with postcontrast AKI, with a 12-fold greater 

risk. The lower AKI risk after CT angiography 

compared with conventional coronary 

angiography (CCA) was similarly found in all 

participants and in those without obstructive 

CAD. After a median follow-up of 1.9 years, 

increased creatinine levels and poorer 

estimated glomerular filtration rate categories 

were found in participants who had developed 

postcontrast AKI, corroborating the relationship 

of postcontrast AKI and chronic kidney disease. 

There may be multiple pathophysiologic 

mechanisms leading to a lower risk of AKI after 

intravenous contrast material administration for 

coronary CT angiography. The contrast agent 

volume used in the CT angiography group was 

significantly smaller and might have contributed 

to the lower frequency of AKI seen after CT 

angiography. However, we did not find an 

association between contrast agent volume and 

AKI in either our univariable or multivariable 

analysis. Thus, we can exclude possible 

confounding of our results by contrast agent 

volume. Introducing catheters, as required for 

CCA, may result in microshowers of cholesterol 

emboli into the renal arteries. Also, the multiple 

injections during the intra-arterial procedure 

versus the single injection for intravenous 

procedures may explain our results. Moreover, 

catheter access via the femoral artery was 

associated with a higher absolute risk for AKI by 

2% in a randomized study in patients in an acute 

setting. Our study also showed a greater risk of 

AKI after femoral access in our multivariable 

analysis, suggesting that radial access may 

provide an opportunity to reduce the AKI risk of 

CCA. Microembolization is more likely if 

substantial atherosclerosis is present, as in 

patients with obstructive CAD, who also had a 

greater risk for AKI in our study. During cine 

ventriculography, the contrast agent 

concentration in renal artery blood is higher and 

changes much more rapidly, explaining why cine 

ventriculography was associated with AKI in our 

analyses and suggesting that this part of the CCA 

procedure should be avoided if possible. 

This randomized study, however, cannot assess 

the causality of whether intravenous contrast 

agent (for CT angiography) is associated with 

AKI, as no comparison group without any 

contrast agent administration was available. 

Further studies should investigate this relevant 

clinical question, preferably using a randomized 

or intraindividual comparison. Low-osmolar 

nonionic contrast agents have been shown to be 

noninferior to iso-osmolar agents for AKI, 

suggesting that our results also apply to 

isoosmolar agents. 

In summary, in patients suspected of having 

coronary artery disease, intravenous contrast 

agent administration for coronary CT 

angiography yielded a lower rate of acute kidney 

injury (AKI) than intra-arterial administration for 

conventional coronary angiography, and 

postcontrast AKI is associated with chronic 

impairment of kidney function. 

(Eva Schönenberger, et al., 2018) 

 

Respirators and surgical facemasks for 

COVID-19: implications for MRI10 

The European Centre for Disease Control 

recommends healthcare workers use a class 2 or 

3 filtering face piece respirator (FFP2 or FFP3), 

and the Centers for Disease Control and 

Prevention recommend an N95 respirator 

(equivalent to FFP2 and FFP3), or facemask if a 

respirator is not available, when managing a 
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suspected or confirmed case of COVID-19 

infection. As a result, staff accompanying 

patients with suspected or confirmed COVID-19 

are likely to be wearing respirators when they 

arrive at the MRI room. MRI staff may also be 

wearing a respirator as part of their personal 

protective equipment when dealing with these 

patients. These staff members may not be 

aware that respirators and facemasks do not 

have MRI safety documentation and as such 

require testing. The purpose of this study was to 

assess a range of currently available respirators 

and a facemask for the presence of 

ferromagnetic properties. 

Materials and methods 

Four commonly available respirators and one 

facemask were tested. These consisted of a 3M 

Aura respirator FFP3 1863 (Texas, USA), two 

Kolmi respirators; FFP2 and FFP3 (Angers, 

France), a Halyard Technology respirator FFP2 

(Georgia, USA), and a Dahlhausen surgical 

facemask (Cologne, Germany). The respirators 

and mask were first tested outside the MRI 

control area for ferromagnetic attraction using a 

strong hand-held magnet (>1,000 Gauss). They 

were then placed individually, but not secured, 

on the face of a three-dimensionally printed 

head phantom outside the MRI room and the 

phantom was positioned on the imaging table of 

a 1.5 T MRI unit (Siemens Avanto, Erlangen, 

Germany). Respirator/mask movement 

generated by ferromagnetism was recorded. 

Finally, a gradient-echo sequence was obtained 

of the head phantom with the respirator or 

mask secured using manufacturer guidelines to 

assess for local image artefact. 

Results 

The 3M FFP3 1863 respirator is held in place by 

the presence of four large ferromagnetic staples 

joining the elastic bands to the respirator itself. 

When exposed to the handheld magnet it 

showed strong ferromagnetic attraction such 

that it was possible to lift the respirator from a 

flat surface using the magnet. It underwent 

considerable translational/torque forces when 

close to the MRI magnet and completely lost 

contact with the phantom. There was also 

considerable image artefact on gradient echo 

imaging. Both Kolmi FFP2 and FFP3 respirators 

also showed strong ferromagnetic properties 

with the hand-held magnet and could be lifted 

off a flat table by ferromagnetic attraction to the 

hand-held magnet. Both respirators also 

completely lost contact with the phantom when 

close to the MRI magnet and were associated 

with considerable artefact on the gradient-echo 

imaging. The Halyard FFP2 respirator did not 

exhibit evidence of ferromagnetism to the hand-

held magnet or when resting on the phantom on 

the MRI table. There was only minimal artefact 

on gradient-echo imaging. The standard 

disposable Dalhousie surgical mask showed no 

signs of ferromagnetism. There is a small 

aluminium strip present to allow the mask be 

formed over the nasal bridge. This produced 

minimal local artefact on gradient-echo imaging 

and no obvious heating. 

Discussion 

A surgical mask is a loose-fitting disposable 

device that creates a barrier between the mouth 

and nose of the wearer and potential 

contaminants in the immediate environment. 

The mask is intended to help block large particle 

droplets, splashes, sprays, or splatter that may 

contain bacteria and viruses, from reaching the 

users mouth or airway. They also reduce 

exposure to others of the wearer’s saliva and 

respiratory secretions. A FFP2 or FFP3 respirator 

(equivalent to USA N95 respirator) is a 

respiratory device designed to achieve a very 

close facial fit and very efficient filtration of 

airborne particles. They are designed to form a 

seal around the nose and mouth. They must be 

fit tested, and a proper fit cannot be achieved on 

men with beards. 
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Figure 1 Gradient-echo images (197 ms repetition 

time, 4.76 ms echo time, 70_ flip angle) showing 

artefacts on images of a phantom due to respirators 

and a facemask. (a) 3M Aura Respirator 1863. 

Extensive bilateral artefact from the ferromagnetic 

staples on the retaining straps. (b) Kolmi Respirator 

FFP2. Extensive anterior artefact from the 

ferromagnetic components of the respirator. (c) 

Kolmi Respirator FFP3. Extensive anterior artefact 

from the ferromagnetic components of the 

respirator. (d) Halyard Respirator FFP2. Minimal 

anterior artefact on the phantom. (e) Dahlhausen 

Surgical Mask. Minimal anterior artefact from the 

aluminium nose bridge. 

 

Patients with suspected or proven COVID-19 in 

whom MRI is required should wear a surgical 

facemask. This study has shown it may not be 

necessary to remove the metal nosepiece from 

the Dahlhausen surgical mask as it is not 

ferromagnetic. Removal would reduce the seal 

at the nose bridge and risk contamination. 

Although aluminium is not ferromagnetic, 

induced currents could possibly cause local 

heating if using higher specific absorption rate 

(SAR) sequences, differing field strengths, or coil 

configurations. A local risk benefit analysis 

should be carried out by MRI physics, infection 

control experts and 

clinical team for 

imaging parameters 

and facemasks 

available. 

Staff who enter the 

MRI room can use a 

respirator or 

facemask. There is a 

worldwide shortage 

of respirators, and 

model availability 

varies considerably. 

This study has shown 

that several 

commercially 

available respirators contain ferromagnetic 

components, and are thus regarded as “MRI 

unsafe”. As such, the use of these respirators by 

staff in the MRI room is contraindicated, both 

for MRI safety reasons and because they may 

offer suboptimal protection against COVID-19 

due to torque causing a break in the seal at mask 

user interface. 

MRI professionals need to be aware of these 

issues and are advised to test any respirator 

used locally with a strong >1,000 gauss hand-

held magnet as recommended by the American 

College of Radiology guidance on MRI safe 

practice. The World Health Organization 

recommends a surgical mask as adequate 

protection for staff caring for suspected or 

confirmed patients with COVID-19 unless 

performing aerosol-generating activities, such 

as intubation or bronchoscopy. A surgical mask 

is therefore a safe alternative for MR staff to the 

use of respirators in an MRI environment. The 

WHO recommendation has been adopted 

locally. 

(Murray, et al., 2020) 
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Acute Nontraumatic Back Pain: 

Infections and Mimics11 

Acute nontraumatic back pain has a broad 
differential diagnosis, but the primary concern 
in the emergent setting is the accurate and 
timely identification of spinal infection. Prompt 
diagnosis facilitates optimal medical and/or 
surgical management and can reduce the risk of 
long-term musculoskeletal and neurologic 
complications. MRI is the mainstay imaging 
modality for assessing a suspected infection. 
Diagnosing infection can be challenging owing to 
subtle imaging findings and because several 
noninfectious entities can mimic infection. 

This online presentation reviews the anatomy, 
pathophysiology, and characteristic 
appearances of spinal infections and 
noninfectious mimics involving the vertebral 
column, facet joints, and epidural space (Fig 1). 
Helpful imaging clues and the use of diffusion-
weighted imaging (DWI) are described to help 
establish the correct diagnosis. Several cases are 
presented in a quiz-based format to allow the 
reader to determine if the presented case 
demonstrates an infection or a mimic. 

Imaging findings of infection involving the 
vertebral column include endplate destruction, 
iliopsoas edema, and epidural phlegmon. In 
particular, edema or fluid in the psoas 
musculature (MRI psoas sign) is a findings 
consistent with early spondylodiscitis, which 
may precede osseous destructive changes and if 
present serves as a feasible biopsy target to 
confirm infection and guide antibiotic treatment 
(Fig 2). 

DWI is helpful for assessing suspected infection. 
The DWI claw sign (paired clawlike hyperintense 
regions in adjacent vertebral bodies) has a high 
negative predictive value for excluding infection. 
In contrast, restricted diffusion centered in the 
endplate edema is highly suspicious for 
infection. DWI can help differentiate 
postoperative soft-tissue paraspinal abscess 
from noninfectious seroma. Noninfectious 

mimics of infectious discitis-osteomyelitis 
include Modic type 1 endplate edema, acute 
Schmorl node, Andersson lesion pseudarthrosis 
in ankylosing spondylitis, radiation osteitis, 
longus colli calcific tendinitis, Paget disease, and 
SAPHO (synovitis, acne, pustulosis, 
hyperostosis, osteitis) syndrome. 

Facet septic arthritis is uncommon, 
characterized by facet effusion, bone 
destruction, thickened peripheral enhancement 
of the joint, edema, and phlegmon and/or 
abscess development within the adjacent 
paraspinal muscles. In contrast, noninfectious 
acute osteoarthritis of the facet joint represents 
an extremely common noninfectious cause, 
characterized by edematous changes in the 
facet joint and surrounding soft tissue, without 
bone destruction. In addition, metastases to the 
facet joint or articular processes are rare but can 
mimic acute infection. Infection may spread to 
the epidural space hematogenously or by 
contiguous spread from adjacent 
spondylodiscitis or from recent instrumentation. 
Noninfectious causes with overlapping imaging 
appearances include epidural hematoma and 
neoplastic and nonneoplastic masses with 
epidural extension. 

Figure 1. Illustration of a lumbar vertebral body 

shows the anatomy of the spine, including the disk-

endplate complex, facet, and epidural and paraspinal 

regions. The potential sites of infection (green areas) 

are also indicated. As an infection can have a 
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contiguous spread, psoas muscle involvement may 

serve as a helpful diagnostic imaging clue. CSF = 

cerebrospinal fluid. 

Figure 2. Methicillin-resistant Staphy-lococcus 

aureus (MRSA) infection in a 73-year-old man with a 

history of back pain. Sagittal short inversion time 

inversion- recovery (a) and axial T2-weighted (b) MR 

images of the lumbar spine show edema in the right 

aspect of the disk at L3- L4, with endplate irregularity 

(arrow in a) and a hyperintense T2-weighted signal 

ex- tending along the right psoas muscle (arrows in 

b), findings concerning for discitis-osteomyelitis. The 

results of a subsequent blood culture analysis 

confirmed MRSA. 

(Olga Laur, et al., 2019) 

 

Injuries Caused by Safety Belt 

Following a Traffic Accident12 

Case Report 

A 40-year-old woman is brought to the 

Emergency Room after a high-speed traffic 

accident. At the time of rescue, the patient was 

wearing a seatbelt. 

On examination, she presented tachycardia, 

hypo- tension and abdominal rigidity. A CT 

angiography of the abdominal aorta is 

requested for suspected aortic rupture.  

In the abdominal slices, at the same level, the 

following findings are observed: 

• Pneumoperitoneum (Figure 1A). It is 

possible to identify the perforated 

intestine loop. 

• Posterior tension band disruption of L3 

(Figure 1B). It is a fracture that affects 

only one vertebra and consists of an 

anterior wedge fracture of the vertebral 

body that extends horizontally through 

posterior elements and affects both 

articular processes. Although CT does 

not allow adequate assessment of soft 

tissue, it seems that there is a 

disruption of the L2-L3 interspinous 

ligament. The mechanism of this 

fracture is flexion-disruption or 

shearing. It corresponds to grade B2 of 

the AO Spine classification. 

• Endothelial lesion affecting the 

abdominal aorta, anterior to L3 (Figure 

1C). Two intimal flaps of aortic 

dissection are observed. Since CT scan 

has been performed just a few minutes 

after the trauma, there is no 

progression of the dissection. 

All the described findings are characteristic of 

abdominal injuries caused by shearing due to 

sudden deceleration in patients wearing safety 

belts. 

Traffic accidents are a frequent cause of 

pathology and have a high risk of mortality. Use 

of seat belt severely diminishes the severity of 

the injuries. A recent study reported that the use 

of seat belts while driving reduces severity of 

injury, length of hospital stay and number of 

operations needed on the injured patients. 

Deceleration produces typically some lesions 

when wearing a seat belt: Blunt abdominal 

aortic injury and lumbar spine fractures. This 

association was initially described in 1962 as 

“seat belt syndrome”. A decade later, Dajee 
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described the “seat belt aorta” as the injury to 

the aorta by a seat belt during a collision. 

Figure 1A: Pneumoperitoneum is seen. It is possible 

to identify the exact point of perforation. 

Figure 1B: Vertebral fracture affects only one 

vertebra and consists of an anterior wedge fracture 

of the vertebral body that extends horizontally 

through posterior elements and affects both articular 

processes 

Figure 1C: Endothelial lesion affecting the abdominal 

aorta anterior to L3. Two intimal flaps of aortic 

dissection are observed, both on axial and coronal 

planes. 

 

 

 

 

 

 

 

 

Injuries produced on accidents with safety 

belt may associate involvement of three 

structures, as described on different studies: 

− Vertebral fracture. The most 

characteristic of the deceleration is the 

Chance fracture. The fracture ex- tends 

from the anterior wall of the vertebral 

body to the spinous process. 

− Aorta. An intimal flap is formed, and this 

can be- come the beginning of an aortic 

dissection. It should be monitored since 

dissection can progress distally. 

− Intestinal perforation. Less frequent, 

since intestinal loops have more 

flexibility (allowing them often to 

absorb the impact), but can also occur. 

In these cases, pneumoperitoneum is 

observed. 

Therefore, in patients suffering a traffic accident 

and wearing a seat belt, it is important to look 

for deceleration lesions at the level of the seat 

belt. 

Although the safety belt helps prevent large 

injuries result from a traffic accident, the rapid 

decelerate and abdominal compression can lead 

to other injuries. 

In this case, the main lesions that can affect the 

intestine, the lumbar spine and the abdominal 

aorta are presented simultaneously. These 
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injuries should be sought in cases of traffic 

accidents in patients wearing seat belts as they 

can compromise life. 

(Delgado-Moraleda, et al., 2019) 

 

The Role of Clinical History Collected by 

Diagnostic Imaging Staff in Interpreting 

of Imaging Examinations13 

Accurate interpretation of a diagnostic imaging 

(DI) study requires that a radiologist is provided 

with basic clinical information containing details 

regarding the problem that prompted the 

examination. Such information allows a 

radiologist to offer better and more relevant 

differential diagnosis. Although the need for 

providing the radiologist with the appropriate 

clinical information is widely acknowledged and 

frequently regulated, the degree of 

completeness of such information varies. It is 

not uncommon that a requisition for a DI 

examination carries scarce, if any, clinical 

information, or that the information is provided 

is illegible. 

In many practice environments, a radiologist 

does not have immediate access to a patient’s 

full medical history while interpreting their 

study. A radiologist also usually has no direct 

contact with a patient. Therefore, 

communication between patients and DI 

technologists provides a unique and important 

opportunity for obtaining relevant clinical 

details. Technologists can communicate their 

notes to a radiologist by attaching them to a 

scanned requisition or using the electronic notes 

function available in many picture archiving and 

communication systems (PACS) viewers. 

Although this practice can be mandatory and 

regulated by some health authorities, the role of 

a technologist’s notes on completeness of 

clinical information available to a radiologist and 

their role in the practice setting of the 

outpatient DI facilities have not yet been 

reported. 

The purpose of this study was to evaluate if the 

addition of clinical information provided by 

technologist notes assists in interpreting DI 

examinations and if the impact of the notes 

depends on the completeness of medical history 

provided by the referring physician. 

Two hundred and fifty requisitions for DI 

examinations issued in community practice 

settings in Ontario, Canada, were reviewed in 

the period of January and February 2018. The 

type of requested examination was recorded. 

The presence and completeness of clinical 

information in requisitions was recorded and 

characterized as full and detailed history, 

incomplete history, or absent history (or history 

provided in an illegible form). When a 

requisition contained a description and duration 

of the patient’s symptoms and findings, the 

history was considered complete. When a 

requisition lacked any of these components, the 

history was considered incomplete. DI staff 

(medical radiation technologists and 

sonographers) were instructed to provide notes 

regarding the patients’ medical history by 

communicating with the patient or with an 

accompanying person. This information was 

relayed to the radiologist by attaching the 

scanned written notes or by using electronic 

notes function available in the PACS viewer. 

Clinical information in the technologists’ notes 

contained a brief description of the patient’s 

symptoms as well as the circum- stances of their 

onset and duration. The effect of the 

information provided by a technologist on 

radiological interpretation was recorded by a 

radiologist at the review of the requisition, 

technologist’s notes, and conclusion of the 

interpretation report. The effect of the notes on 

examination interpretation was subjectively 

categorized by the interpreting radiologists, 
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each with more than 10 years of experience in 

reading ultra- sound (US) and radiographic 

examinations. 

Information in the technologist notes was 

deemed either important by the interpreting 

radiologist or not critically important for 

interpretation. The latter categorization was 

usually applied to cases in which the symptoms 

were too generalized or if there was an obvious 

acute fracture. Patients’ demographic details 

were beyond the scope of this study, and 

therefore patients’ information was not 

collected. Data were recorded using a 

standardized data collection form, and raw 

frequencies were determined. The chi-square 

(X2) test of association or, where appropriate, 

the Fisher’s exact test was used to evaluate the 

distribution of outcomes with statistically 

significant results at P < .05. 

Of the total 250 requisitions for the medical 

imaging ex- amination (ultrasound and plain 

radiography), 132 (52.8%) requisitions 

contained accurate and relevant information 

(Table 1). Sixty-four requisitions (25.6%) 

contained a medical history that was either 

scarce or incomplete. Fifty-four requisitions 

(21.6%) did not contain any readable clinical in- 

formation regarding a patient’s history and 

symptoms; of them, 19 requisitions (7.6%) 

contained information that was in an illegible 

form. 

The distribution of requisitions with full, 

incomplete, or absent history demonstrated 

statistically significant differences between 

modalities (X2 ¼ 7.21, P ¼ .027): requisitions for 

US examinations contained a full medical history 

more frequently than requisitions for plain 

radiographic examinations. 

The role of technologist notes for interpreting a 
DI examination was deemed important by a 
reading radiologist in 173 cases (69.2%) and not 
critically important in 77 cases (30.8%) (Table 
2). Technologists’ notes were significantly more 
useful for interpreting radiographic 
examinations as compared with US 
examinations (X2 ¼ 5.61, P ¼ .018). 

The usefulness of technologists’ notes for both 

radiographic and US examinations was not 

significantly different for groups with full, 

incomplete, or absent medical history (X2 ¼ 2.17, 

P ¼ .34). The usefulness was quite similar for 

radiographic examinations (X2 ¼ 0.94, P ¼ .63) 

and was not significantly different for US 

examinations (Fisher’s exact test, P ¼ .11). 

However, the trend with a negative correlation 

can be seen between completeness of medical 

history for US examinations and the usefulness 

of technologists’ notes. When the history was 
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full and accurate, the notes were useful in 66.7% 

of the cases; when the history was incomplete, 

the notes were useful in 58.3% of the cases; and 

when the history was absent, the notes were 

useful in 33.3% of the cases. 

The results of this study show that a 

technologist’s notes were important for 

interpreting of DI examinations in 69.2% of the 

cases and were more useful for reading of radio- 

graphic than US examinations. The usefulness of 

the notes did not depend on the degree of 

completeness of patient his- tory provided by 

the referring physician. 

The importance of clinical history for accurate 

radiological interpretation has been extensively 

studied and discussed since 1963, when 

Schreiber reported that radiologists’ 

performance improved with the knowledge of a 

patient’s clinical history. Although most of the 

subsequent studies confirmed this seemingly 

logical correlation, several authors suggested 

that the issue is not without controversy: Eldevik 

et al in 1982 reported of a tendency to interpret 

questionable findings as positive when they 

correlated with clinical symptoms; Swennson et 

al demonstrated that reading radiographic 

examinations with certain preconceptions 

increased false positive results; and Good et al 

found no effect of clinical history knowledge on 

the accuracy of chest interpretations. In 1992, 

Song et al demonstrated a more variable effect 

of clinical history, as it improved the quality of 

interpretation by radiology residents but had no 

effect on the results of readings by certified 

radiologists. The individual characteristics of 

radiologists, such as their personal attitudes and 

different manner of utilizing clinical history, 

were responsible for the contradicting 

conclusions of some studies. Nevertheless, the 

majority of these publications, including most of 

those published over last 25 years, highlighted 

the significance of clinical history for accurate 

radiological interpretation. The importance of 

medical information for accurate radiological 

readings and positive clinical outcomes has been 

extensively demonstrated in the literature, and 

we used that for the planning and 

implementation of our study. 

Clinical information and patients’ medical 

history help the radiologist assess the 

significance of the detected abnormalities and 

give relevant management recommendations 

for corroborant and incidental findings. 

Providing clinical information relevant to a 

requested DI examination is mandatory and 

regulated by some medical authorities. 

However, the completeness, accuracy, and 

relevance of such information varies between 

referring physicians because the clinical 

information they provided can be occasionally 

incomplete or even inaccurate. Gunderman et al 

found that 31% of chest radiograph requisitions 

were missing an indication, and Schneider et al 

found that only 22% of examinations contained 

a reasonable or excellent quality indication for 

the requested DI examination. 

Moreover, a patient’s symptoms may change 

during the time elapsed between the issuing of 

a requisition and the interpretation of the DI 

examination; even electronic medical record 

systems may not alleviate this problem. The 

complete- ness and accuracy of the clinical 

information available to a radiologist at the time 

of reading of a DI examination may be improved 

in several ways. A patient questionnaire was 

suggested as a source of information to be 

directly gathered from the patient. However, 

the practice environment of a busy outpatient 

clinic can be easily impaired by the time- 

consuming process of filling out a questionnaire 

even more time would be required by the 

radiologist to review it. Limitations such as 

language, literacy, or writing difficulties can 

further affect the practicality of this method. 

Another method, which is becoming more 

popular, involves DI staff (medical radiation 
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technologists and sonographers) providing brief 

notes regarding a patient’s history as well as the 

onset and duration of the patient’s symptoms. 

Some health authorities require and regulate 

this practice. The exact method of 

communicating such notes to the radiologist 

varies; technologists can either attach written 

notes to a scanned requisition or use the 

electronic notes function available in many PACS 

viewers. 

Our primary goal was to examine the effect of 

the additional information contained in the 

notes provided by the DI staff on the reading of 

US and radiographic examinations (as perceived 

by an interpreting radiologist in the setting of an 

outpatient diagnostic facility) with varying 

degree of the completeness of clinical 

information provided by the referring physician. 

More than half (52.8%) of the requisitions in our 

study contained accurate and relevant 

information. This is higher than the 22% 

reported by Schneider et al. A total of 25.6% of 

the requisitions in our study contained a medical 

history that was scarce or incomplete, and 

21.6% of the requisitions did not contain any 

readable clinical information regarding a 

patient’s history and symptoms. Requisitions for 

US examinations tended to contain more 

complete medical history as compared with 

requisitions for plain radiographic examinations. 

The importance of technologists’ notes in 

interpreting a DI examination was deemed 

important by the interpreting radiologist in 

more than two-thirds of cases. They were 

statistically significantly more useful for 

interpreting radiographic as compared with US 

examinations. 

The usefulness of technologists’ notes for both 

radio- graphic and US examinations did not 

differ significantly among groups with full, 

incomplete, or absent medical his- tory. 

However, some interesting differences were 

observed between the two types of 

examinations. For radiographic examinations, 

the notes were similarly useful when 

interpreting cases with full, incomplete, or 

absent medical history. Although the usefulness 

of the notes for US examinations was not 

significantly different for accurate, incomplete, 

or ab- sent medical histories, a strong trend was 

identified. When the history was full and 

accurate, the notes were useful in w67% of the 

cases; when the history was incomplete, the 

notes were useful in w58% of the cases; and 

when the history was ab- sent, the notes were 

useful in w33% of the cases. This result is both 

counterintuitive and interesting, as one would 

expect that technologists’ notes would be more 

useful when a patient’s history is incomplete or 

absent. This likely demonstrates that accurate 

reporting of some US cases may not require a 

full history or additional notes. A future study 

with a larger cohort may be required to better 

understand and explain this unanticipated 

observation. 

This study is limited by the assessment of 

practice in outpatient imaging facilities in 

Ontario, Canada. Guidelines for requisitions for 

DI examinations and practical approach to 

placement of technologist notes may vary 

depending on the country and jurisdiction. 

These factors can also differ in hospital practice 

settings. Given the current state of technologist 

practice in Canada, this work is particularly 

important as technologists explore advanced 

practice domains. Another limitation is that 

assessment of an inter-observer variability was 

beyond the scope of this study. The study is also 

limited by the absence of a correlation between 

the information provided solely in the 

technologist notes and clinical outcomes. This is 

an intrinsic limitation since it was practically and 

ethically impossible to blind the radiologist to 

the information provided in the requisition. 

However, our study demonstrated that the 
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usefulness of technologist notes for 

radiographic and US examinations did not 

depend on the completeness of a patient’s 

history provided by the referring physician. 

Therefore, a future study in which only 

technologist notes are available to the 

interpreting radiologist may assist in examining 

the correlation between technologist notes and 

clinical outcomes. 

Technologists’ notes are important for 

interpreting a DI examination in more than two-

thirds of the cases and are more useful for 

interpreting of radiographic than US 

examinations. The usefulness of technologists’ 

notes for both radio- graphic and US 

examinations did not depend on the 

completeness of a patient’s history (provided by 

the referring physician). Therefore, the addition 

of technologists’ notes with clinical information 

is recommended, regardless of the degree of 

completeness of the medical history provided by 

the referring physician. 

(Maizlin & Sat Somers, 2019) 
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QUESTIONNAIRE 
A1(21) Part 1 

Considerations in Imaging for Diagnostic Radiography 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Natural language–based machine learning models for the 
annotation of clinical radiology reports 

 

Question 1: Which of the following are TRUE regarding deep 
learning? 
 

A: It is a broad collection of techniques developed by 
computer scientists and statisticians that “focuses 
on the question of how to get computers to 
program themselves” 

B: It is a subcategory of machine learning techniques  
C: It uses multiple layers of neural networks to 

perform inference  
D: It allows powerful algorithms to make inferences 

from data and automatic learning with minimal 
human input 

E: It has been applied successfully in many different 
domains, including image recognition 
(convolutional neural networks) and natural 
language processing (long short-term memory 
networks)  

 
Question 2: What was the accuracy rate for critical findings 
that demonstrated an improvement on a past effort to 
automatically code head CT head reports? 
 

A: 60% 
B: 76.05% 
C: 84% 
D: 91.04%  

 
Question 3: Is it TRUE that the limited anatomy and 
pathology described in any given type of report is likely a 
major contributor to the lexical simplicity of radiology? 
 

A: YES  
B: NO 

 
Psychoradiologic utility of MR imaging for diagnosis of 
Attention Deficit Hyperactivity Disorder: A radiomics 

analysis 
 

Question 4: Which of the following options are CORRECT 
regarding attention deficit hyperactivity disorder (ADHD)? 
 

A: A characteristic of ADHD is compulsivity 
B: It is among the most common childhood-onset 

neurodevelopmental disorders  
C: Prevalence among children is nine percent 

worldwide 
D: It negatively affects social, cognitive, education and 

emotional functions  
 
 

Question 5: Converging evidence from imaging studies 
suggests that when compared with typically developing 
individuals, people with ADHD have alterations in ............? 
 

A: Brain volume  
B: Cortical morphometric features  
C: Diffusion properties of white matter tracts  
D: None of the above 

 
Question 6: What were the major findings of this study? 
 

A: During model construction, the all-relevant 
features selection process identified alteration in 
cortical shape in the right temporal lobe 

B: Cerebral radiomics-based classification models 
provided discrimination of patients with ADHD 
from healthy control subjects  

C: Cerebral radiomics-based classification models 
provided separation of the two most common 
subtypes in a medication-naïve and relatively large 
sample-size single-imager MR imaging study  

D: Features involved in the insular cortex did not 
contribute to ADHD subtype discrimination 

 

Question 7: Alterations in which of the following contributed 
significantly to discrimination of patients with ADHD from 
control subjects? 
 

A: Cortical shape in the left temporal lobe  
B: Bilateral cuneus  
C: Regions around the right central sulcus 
D: Insular cortex 

 
Comparison of chest radiograph interpretations by 

artificial intelligence algorithm vs radiology residents 
 

Question 8: Residents performed better than the AI 
algorithm in detecting which of the following? 
 

A: Pulmonary oedema 

B: Nonanomalous findings 
C: Masses and nodules  
D: Misplaced lines and tubes  

 
 
 
 
 
 
 
 
 
 
 
 
 



Question 9: What did this study conclude regarding its 
diagnostic significance to the AI and radiology communities? 
 

A: The large clinician involvement in the design and 
execution of the study indicates the integral role of 
radiologists and clinical experts in the development 
of AI algorithms  

B: The use of clinical expertise in a limited number of 
phases only, and specifically excluding it from the 
creation of triple-consensus ground truth, added to 
the validity of the findings 

C: It is not possible to build a single neural network 
that captures a wide variety of fine-grained findings 

D: The use of a systematic comparative study 
indicated that it is possible to build AI algorithms 
that reach the typical level of performance of third-
year radiology residents for a large set of findings  

 
Science to practice: Will gadolinium chelates be replaced 

by iron chelates in MR imaging? 
 

Question 10: About a decade ago, selected GBCAs were 
linked to which new disease? 
 

A: Acute tubular necrosis 
B: Glomerulonephritis 
C: Nephrogenic systemic fibrosis  
D: Polycystic kidney disease 

 
Question 11: Which of the following are CORRECT regarding 
the work of Boehm-Sturm et al.? 
 

A: At 3 T and 7 T, the enhancement differences in 
serum phantoms between the GBCA and the iron 
chelates narrowed compared with data taken at 1.5 
T, especially for Fe-DTPA 

B: They synthesized and characterized iron chelates of 
transcyclohexane diamine tetraacetic acid (Fe-
tCDTA) and pentetic acid (Fe-DTPA)  

C: The relaxivity values and related contrast 
enhancements at 1.5–7 T demonstrated that Gd-
DTPA was stronger by a factor of approximately two 
and five than Fe-tCDTA and Fe-DTPA, respectively  

D: The difference between the iron chelates was 
attributed to the absence of an exchangeable 
coordinated water molecule in Fe-DTPA  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acute adverse events following gadolinium-based contrast 
agent administration: A single-center retrospective study 

of 281 945 injections 
 

Question 12: Which of the following best describe the 
results of patient reactions after gadolinium-based contrast 
agent (GBCA) injections? 
 

A: No severe reactions were documented with 
gadodiamide or gadoterate administration  

B: Allergic-like acute reactions occurred more 
frequently following gadobutrol or gadobenate 
dimeglumine administration compared with 
gadodiamide or gadoterate meglumine 
administration  

C: Physiologic reactions occurred less frequently 
following gadoterate, gadobutrol, or gadobenate 
administration compared with gadodiamide 

D: All of the above 
 
Question 13: Which of the following are risk factors 
identified specifically for acute reactions? 
 

A: Seasonality (summer vs winter) 
B: Being aged 21-50 years (compared to older 

patients)  
C: Being a man 
D: Admission status (in- vs outpatient)  
E: Imaging location  

 
First-trimester exposure to gadolinium-based contrast 

agents: A utilization study of 4.6 million U.S. pregnancies 
 

Question 14: A recent study reported increased relative risk 
for which of the following after gadolinium exposure in 
utero? 
 

A: Premature birth 
B: Inflammatory skin conditions  
C: Stillbirth  
D: Neonatal death  
E: All the above 

 
Question 15: Is the following statement TRUE or FALSE: 
“Cyclic re-exposure pattern refers to GBCA crossing the 
placenta and entering the fetal circulation, where after 
excretion into the amniotic fluid via fetal urination, GBCAs 
are swallowed by the fetus”. 
 

A: TRUE  
B: FALSE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Gadolinium administration in undetected pregnancy: 
Cause for alarm? 

 
Question 16: A young woman, aged 25, has been referred to 
you for an MRI and requires a contrast injection. After 
reading this article you are very aware of the relative risks 
associated with GBCA administration. Which of the following 
best describe what you will do? 
 

A: Request that she take a pregnancy test and if 
negative, do the requested contrast-enhanced MRI 

B: Withhold the administration of GBCA if there is any 
possibility of a pregnancy  

C: Screen her about a potential pregnancy, either 
verbally or with a questionnaire, and if negative, do 
the requested contrast-enhanced MRI 

D: None of the above 

 
 

END 



QUESTIONNAIRE 
A1(21) Part 2 

Considerations in Imaging for Diagnostic Radiography 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Hypersensitivity reactions to iodinated contrast media: A 
multicenter study of 196 081 patients7 

 

Question 1: Complete the statement: “Deaths due to 
anaphylaxis may occur in ............... individuals per 100 000- 
1 000 000 ICM administrations”. 
 

A: One to three  
B: Four to six 
C: Seven to nine 
D: Ten to twelve 

 
Question 2: Which of the following options are considered 
risk factors for HSR? 
 

A: A history of ICM-related HSR  
B: Presence of allergic diseases  
C: Hypothyroidism 
D: A family history of ICM-related HSR  

 
Kidney injury after Intravenous versus intra-arterial 

contrast agent in patients suspected of having coronary 
artery disease: A randomized trial 

 
Question 3: What were the main findings of this study? 
 

A: AKI is more likely after an intra-arterial contrast 
agent procedure than after intravenous contrast 
agent administration, with a relative risk of 1.4 

B: Chronic kidney disease was more likely in 
participants included in both groups with 
postcontrast AKI, with a 12-fold greater risk  

C: The higher AKI risk after CT angiography compared 
with conventional coronary angiography (CCA) was 
similarly found in all participants and in those 
without obstructive CAD 

D: After a median follow-up of 1.9 years, increased 
creatinine levels and poorer estimated glomerular 
filtration rate categories were found in participants 
who had developed postcontrast AKI  

 

Question 4: What are pathophysiologic mechanisms that 
contribute to a lower risk of AKI after intravenous contrast 
material administration? 
 

A: The significantly smaller contrast agent volume 
used 

B: The introduction of catheters, as required for CCA, 
may result in microshowers of cholesterol emboli 
into the rental arteries  

C: Multiple injections during the intra-arterial 
procedure versus a single injection for intravenous 
procedures  

D: All of the above 

 

Question 5: Is it TRUE or FALSE that this study found that 
intravenous contrast agent administration for coronary CT 
angiography was associated with a lower rate of AKI than 
intra-arterial administration for conventional coronary 
angiography? 
 

A: TRUE  
B: FALSE 

 

Respirators and surgical facemasks for COVID-19: 
implications for MRI 

 
Question 6: Which of the following masks can be worn when 
managing a patient who is suspected of having COVID-19 
infection?  
 

A: A class two or three filtering face piece respirator  
B: An N95 respirator  
C: A facemask if a respirator is not available  
D: None of the above 

 
Question 7: Is the following statement CORRECT or 
INCORRECT? 
 

 “The respirators and mask were first tested inside the MRI 
control area for ferromagnetic attraction using a strong 
hand-held magnet (<1,000 Gauss)”. 
 

A: CORRECT 
B: INCORRECT  

 
Question 8: Which of the following options are TRUE 
regarding the results of this study? 
 

A: Dalhousie surgical mask showed no signs of 
ferromagnetism, and produced minimal local 
artefact on gradient-echo imaging and no obvious 
heating  

B: Halyard FFP2 respirator did not exhibit evidence of 
ferromagnetism to the hand-held magnet or when 
resting on the phantom head on the MRI table  

C: Kolmi FFP2 and FFP3 respirators completely lost 
contact with the phantom head when close to the 
MRI magnet and were associated with considerable 
artefact on the gradient-echo imaging  

D: The 3M FFP3 1863 respirator underwent 
considerable translational/torque forces when 
close to the MRI magnet and was associated with 
considerable image artefact on gradient echo 
imaging  

 
 
 
 
 
 



Question 9: Is it TRUE that patients who are suspected of 
being or are proven COVID-19 positive, and require an MRI, 
should wear a surgical facemask because they are proven to 
not be ferromagnetic? 
 

A: YES  
B: NO 

 
Question 10: Which respirator is indicated by figure 1(a)? 
 

A: Kolmi Respirator FFP2 
B: Kolmi Respirator FFP3 
C: 3M Aura Respirator 1863  
D: Halyard Respirator FFP2 

 
Acute nontraumatic back pain: Infections and mimics 

 
Question 11: Which of the following are imaging findings of 
infection involving the vertebral column? 
 

A: Endplate destruction  
B: Iliopsoas edema  
C: Epidural phlegmon  
D: None of the above 

 
Question 12: Which of the following are CORRECT regarding 
edema or fluid in the psoas musculature? 
 

A: It is a finding consistent with early spondylodiscitis  
B: It can precede osseous destructive changes  
C: If present, it should not be used as a guide for 

antibiotic treatment 
D: If present, it serves as a feasible biopsy target to 

confirm infection  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 13: You are preparing for a lecture on non-
infectious mimics of infectious discitis-osteomyelitis, and 
include which of the following in your notes? 
 

A: Modic type 3 endplate edema 
B: Andersson lesion pseudarthrosis in ankylosing 

spondylitis  
C: Longus colli calcific tendinitis  
D: Paget disease  
E: Synovitis, acne, pustulosis, hyperostosis, osteitis 

(SAPHO) syndrome  
 
Question 14: Non-infectious acute osteoarthritis of the facet 
joint is a very common non-infectious cause, and is 
characterized by? 
 

A: Edematous changes in the facet joint and 
surrounding soft tissue, without bone destruction  

B: Facet effusion, with bone destruction 
C: Thickened peripheral enhancement of the joint 
D: Metastases to the facet joint  

 
Question 15: Is it TRUE or FALSE that non-infectious causes 
with overlapping imaging appearances include epidural 
hematoma, and neoplastic and nonneoplastic masses with 
epidural extension? 
 

A: TRUE  
B: FALSE 

 

END 
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• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Injuries caused by safety belt following a traffic accident 
 

Question 1: Which of the following best describe the 
findings that were observed in the abdominal slices? 
 

A: Two intimal flaps of aortic dissection  
B: Progression of the aortic dissection 
C: Disruption of the L2-L3 interspinous ligament  
D: Perforated intestine loop  
E: Posterior tension band disruption of L3  

 
Question 2: In which of the following are the figures 
CORRECTLY matched with their descriptions?  
 

A: Figure 1A - endothelial lesion affecting the 
abdominal aorta anterior to L3 

B: Figure 1B - vertebral fracture affects only one 
vertebra and consists of an anterior wedge fracture 
of the vertebral body that extends horizontally 
through posterior elements and affects both 
articular processes  

C: Figure 1C - pneumoperitoneum is seen 
D: All of the above 

 
Question 3: The association of blunt abdominal aortic injury 
and lumbar spine fractures are described as 
………………………...?  
 

A: Seat belt pattern 
B: Seat belt impact 
C: Seat belt syndrome  
D: Seat belt shock 

 
Question 4: Injuries due to a traffic accident with a safety 
belt can be associated with which of the following? 
 

A: Aorta  
B: Skull 
C: Intestine  
D: Shoulder 
E: Vertebra  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The role of clinical history collected by diagnostic imaging 
staff in interpreting of imaging examinations 

 
Question 5: Communication between patients and 
diagnostic imaging (DI) technologists is crucial as it provides 
relevant clinical details to radiologists. This chain of 
communication can be hindered in which of the following 
ways? 
 

A: When a requisition for a DI examination carries 
scarce clinical information  

B: When the information provided on a requisition for 
a DI examination is illegible  

C: When a radiologist does not have immediate access 
to a patient’s full medical history while interpreting 
their study  

D: Radiologists do not usually have direct contact with 
a patient  

 
Question 6: This study aimed to do which of the following? 
 

A: To evaluate if the addition of clinical information 
provided by technologist notes assists in 
interpreting DI examinations  

B: To evaluate if the completeness of medical history 
provided by the referring physician influences the 
technologist’s notes  

C: To evaluate if technologist notes are important or 
not critically important to the interpreting 
radiologist for interpretation 

D: All of the above 
 
Question 7: Complete the statement: “Of the total 250 
requisitions for the medical imaging examination 
(ultrasound and plain radiography), ………….... requisitions 
contained accurate and relevant information”. 
 

A: 45.3% 
B: 57.4% 
C: 61.9% 
D: None of the above  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 8: Although it has been reported that a 
radiologists’ performance improves with the knowledge of a 
patient’s clinical history, several authors have suggested that 
this finding is not without controversy: 
 

A: Eldevik et al in 1982 reported of a tendency to 
interpret questionable findings as negative when 
they correlated with clinical symptoms 

B: Swennson et al demonstrated that reading 
radiographic examinations with certain 
preconceptions increased false positive results  

C: Good et al found that knowledge of clinical history 
significantly affected the accuracy of chest 
interpretations 

D: In 1992 Song et al demonstrated a more variable 
effect of clinical history, as it improved the quality 
of interpretation by radiology residents, but had no 
effect on the results of readings by certified 
radiologists  

 
Question 9: Is it TRUE that the usefulness of technologists’ 
notes for both radiographic and US examinations depended 
on the completeness of a patient’s history which is provided 
by the referring physician? 
 

A: YES 
B: NO  

 

END 
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