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Executive Summary

The integration of artificial intelligence (Al) into radiology has accelerated rapidly, transforming diagnostic
workflows, screening programs, and research. As of late 2025, hundreds of Al-enabled tools have received
regulatory clearance for medical imaging tasks, and adoption by clinicians is growing - albeit unevenly — around
the world. Al algorithms now assist radiologists in image interpretation (e.g. flagging potential cancers in
mammograms or lung scans), workflow triage (prioritizing urgent cases), and even preliminary report drafting.
Notable advances include personalized screening models (such as MIT's Mirai for breast cancer risk),
automated triage platforms (e.g. Viz.ai for stroke detection), and the first-generation “foundation models”
capable of linking images with text.

Key findings from recent literature and news include:

e Regulatory approvals: By mid-2025 the FDA had added 715 radiology Al algorithms to its approved list (approximately 873
total) — making medical imaging the single largest Al target among specialties ([” radiologybusiness.com) ([2‘

theimagingwire.com). Leading vendors include GE Healthcare (96 cleared tools), Siemens Healthineers (80), Philips (42),

Canon (35), United Imaging (32), Aidoc (30) and many startups, reflecting intense industry focus ([2] theimagingwire.com)

([3] theimagingwire.com).

e Adoption and usage: Survey data show rapidly growing clinical use. A 2024 European radiologist survey found 48% of
respondents were actively using Al tools (up from 20% in 2018), with another 25% planning to use them ([4]
insightsimaging.springeropen.com). By contrast, a U.S. report estimated only ~2% of practices use Al today ([5]
apnews.com), indicating regional variation. Diagnostic tasks (CT, X-ray, MRI, mammography analysis) are now the most
common use-cases. Overall, more than two-thirds of physicians in healthcare report using Al tools in some form ([6‘

time.com) (though "use” may include decision-support or documentation assistance beyond radiology).

e Performance and impact: Peer-reviewed studies and internal pilots demonstrate Al's potential to approach or exceed
human-level accuracy on specific tasks. For example, the multimodal GPT-4V model achieved 61% accuracy on a broad

936-case diagnostic challenge, outscoring physician respondents (49%) ([7] pmc.nchi.nlm.nih.gov). In another case,

GPT-4V identified radiologic progression in multiple sclerosis brain MRIs with 85% accuracy ([8] pmc.ncbi.nlm.nih.gov).
Other examples include improved early detection in breast and lung cancer screening, or major reductions in response time

for stroke management (66-minute faster treatment with Viz.ai's platform ([9] time.com)). However, experts emphasize that

[11]

Al is augmenting rather than replacing radiologists (UOJ time.com) ( apnews.com). Human oversight remains essential:

mistakes, biases in training data, and legal/ethical concerns continue to limit autonomous use (\'2) time.com) (I

insightsimaging.springeropen.com).

e Challenges and future outlook: Despite enthusiasm, significant hurdles remain. Radiologists report gaps in knowledge (e.g.

~80% said they were unfamiliar with medical-device regulations for Al) (/°] insightsimaging.springeropen.com),
highlighting a need for training. The regulatory landscape is evolving rapidly — the EU’s new Al Act and the FDA's 2024

[14] 15]

guidance on "software pre-certification” are pushing toward continuous oversight of Al updates ( www.axios.com) ([
insightsimaging.springeropen.com). Meanwhile, the rise of generative and foundation Al models (e.g. GPT-4V, Stable

[16]

Diffusion) promises to open new applications (report generation, multimodal analysis) ( arxiv.org) (“7]

link.springer.com), but these capabilities have not yet been validated or approved for routine clinical use (current use of

(HSI

LLMs remains "unauthorized” under medical regulations insightsimaging.springeropen.com)). Looking ahead, experts

foresee Al increasingly embedded in radiology workflows — from smart worklist prioritization to advanced image
reconstruction - but stress that responsible deployment (with human-Al collaboration and robust validation) will be critical

to realizing its benefits (\12\ time.com) (www.lemonde.fr).

This report reviews the state of Al in radiology as of November 2025, including historical context, current
technologies and applications, adoption metrics, case studies, challenges, and future directions. It synthesizes
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perspectives from technical reviews, clinical surveys, industry news, and expert commentary to provide a
comprehensive overview.

Introduction and Background

Radiology generates massive amounts of image data, creating a natural fit for computer analysis. Historically,
radiologists have leveraged computational tools for decades - for example, computer-aided detection (CAD)
systems were introduced as early as the 1990s to help flag potential abnormalities on mammograms and chest
X-rays ( ) ( ). These early CAD tools used handcrafted image
features to mark suspicious masses or microcalcifications, improving cancer detection in screening exams (

) ( ). The first FDA-cleared CAD device appeared in 1998, and by
2001 a CAD system for lung nodule detection on chest radiographs had also been approved (

) ( ).

However, classical CAD had limited accuracy and adoption outside research pilots. The 2010s saw a “deep
learning” revolution with convolutional neural networks (CNNs), GPUs, and large image datasets.By leveraging
hierarchical feature learning, deep CNNs dramatically outperformed older methods on various imaging tasks

( ). These advances coincided with the growth of digital imaging and large annotated
databases, enabling Al to tackle more complex interpretation tasks. For example, deep learning models now
routinely outperform humans on specific narrow tasks such as detecting certain lung or stroke findings.

A 2025 review summarizes this shift: “In radiology, Al applications are particularly valuable for tasks involving
pattern detection and classification; for example, Al tools have enhanced diagnostic accuracy and efficiency in
detecting abnormalities across imaging modalities through automated feature extraction (

)." Fields like neuroimaging, cardiothoracic CT, and MRI emerged as primary focus areas
because of their data intensity and clinical importance ( ). Major target diseases include
lung cancer, stroke, and breast cancer — high-impact areas where early detection and personalized risk

stratification are most needed ( ).

More recently, Al has evolved from fixed-task models to foundation and generative models that can handle
multiple modalities. Modern foundation models (similar to large language models in NLP) are trained on huge
amounts of unlabeled data and can process both images and text ( ). These models can potentially
reduce the need for extensive manual annotation (improving fairness/generalization) ( ),
and enable novel applications like automated report generation or multimodal reasoning. However, they also
bring new challenges around transparency, bias, and safety ( ).

Importantly, consensus in the field is that Al aids rather than replaces radiologists. A recent analysis notes
that Al tools still require human oversight and training to maintain diagnostic skills ( ) (

). Experts compare Al more to an “autopilot” for airplanes: powerful, but ideally enhancing, not
supplanting, human expertise ( ). As Moody et al. (2025) conclude, "Al must amplify, not diminish,
human capability to be effective” ( ). This principle guides much current research and deployment.

Core Al Technologies in Radiology

Modern radiology Al spans a spectrum of technologies:

e Convolutional Neural Networks (CNNs): The backbone of most imaging Al. CNNs learn hierarchical image features and
excel at tasks such as lesion detection, segmentation, and classification. For example, CNNs are widely used in chest X-ray
interpretation (to detect pneumonia or pneumothorax) and CT/MRI (to segment tumors). They power many FDA-cleared
algorithms for nodule detection or fracture detection.
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e Generative Models (Diffusion, GANs): Newer models focused on generation. In medical imaging, diffusion models (like
Stable Diffusion) and generative adversarial networks (GANs) are emerging for tasks such as image reconstruction (e.g.
synthesizing high-quality CT/MRI images from low-dose or undersampled scans), and data augmentation. Their role is
growing, but generative outputs in radiology must be carefully validated to avoid “hallucinations.”

e Natural Language Models (LLMs): Text-processing models like BERT or GPT-4 are now being applied to radiology reports
and records. Use cases include auto-generating draft reports from image findings, summarizing findings, or answering
clinician queries ("visual question answering”). GPT-4's multimodal version (GPT-4V) can mix images and text, which in pilot

studies has shown abilities like generating plausible reports from chest X-rays ([27] pmec.nchi.nlm.nih.gov). However, no

LLM is currently FDA-approved for clinical use in imaging (“8] insightsimaging.springeropen.com); at present LLMs are
largely experimental aids in research.

e Foundation and Multimodal Models: Building on LLMs, foundation models are large-scale networks pre-trained on vast
datasets (often unlabeled). For radiology, this includes vision-language models that can take X-rays + accompanying text. A
recent review notes that such models allow pre-training with minimal annotation and can improve generalization and fairness
(1261 pmec.nchi.nlm.nih.gov). For example, Meta's SAM (Segment Anything Model) was adapted to medical images

(MedSAM) for generic segmentation tasks. Industry consortiums (like Al4HI in Europe) emphasize that foundation models

could "mitigate bias” in radiology Al (l26J pmec.nchi.nlm.nih.gov). Still, these are mostly research prototypes now. Their
training requires enormous compute and data, and there are active debates about how best to evaluate them for safety and

(1281

efficacy arxiv.org) (126l pmc.ncbi.nim.nih.gov).

e Other Al Subfields: Radiomics and machine learning (random forests, SVMs) still play a role in extracting quantitative
imaging features, but most new products rely on deep learning end-to-end. Reinforcement learning has seen some use (e.g.
in optimizing imaging protocols). Human-in-the-loop and anomaly detection systems are being developed for continuous
quality control. Blockchain and secure multi-party computation are being investigated to enable federated learning across
hospitals while preserving privacy (few clinical products exist yet).

In summary, deep learning (CNNs and their variants) underpins most systems deployed today, while
foundation models and LLMs represent the frontier. As of late 2025, no regulatory-approved radiology product
leverages a generative LLM; approved tools remain conventional clinically-focused algorithms. Table 1 outlines
some illustrative examples of Al applications in radiology.

Imaging Domain |

Example Al Tools/Studies
Task

Key Findings [ Capabilities

Breast imaging

(mammography):

risk stratification

Mammography:
lesion detection

Chest X-ray:
triage/detection

Lung CT (nodule
detection)

Neuroimaging
(CT/MRI): urgent
findings

Mirai (MIT J-Clinic) — deep-learning model
for 5-year breast cancer risk ([29]

www.axios.com) ('30‘

insightsimaging.springeropen.com)

Transpara (ScreenPoint), ProFound Al
(iCAD), Clarity Breast (UCSF) (1°"]

www.axios.com)

CheXpert datasets; CheXNet CNNs (from
2017); GE Critical Care Suite

Qure.al qCT-Lung (Qure.ai), LungCAD
tools, Al software in lung cancer screening

Viz.ai (Stroke platform, 13 FDA

[33]

algorithms) ( time.com); Aidoc ICH

tool (intracranial hemorrhage)
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Achieves high discrimination (C-index ~0.69-0.78)
across diverse datasets (‘3OI
insightsimaging.springeropen.com); enables
personalized screening recommendations.

Assist radiologists by highlighting potential tumors and
microcalcifications; aimed at improving recall rates and

3 .
cancer detection (l"” www.axios.com).

Identifies findings like pneumothorax, pneumonia. Some
European regulators allow fully-automated normal vs

abnormal triage (e.g. "Aiforia” in EU) ([32] apnews.com).

Detects and segments lung nodules / masses on CT
scans, aiding lung cancer screening and follow-up (often
FDA-cleared).

Automates detection of stroke/hemorrhage on head CT,
reducing time to neuro consult. Viz.ai's platform is used
in 1,600+ hospitals ([33] time.com), cutting stroke

evaluation times by ~66 minutes on average (ng

time.com).
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Imaging Domain |

— Example Al Tools/Studies Key Findings [ Capabilities
Spine [ MSK o Lo
. . . . Bone age assessment and osteoporosis risk prediction
imaging: BoneXpert (Visiana) for skeletal maturity; i

. are commercially used. Research tools can flag fractures
fracture/fracture fracture detection CNNs . X
X on X-ray, but adoption is emerging.
risk

Vision foundation models (like the Segment-Anything-
Radiotherapy based MedSAM) can produce organ outlines for MRI/CT,
planning: auto- MedSeg undertaking (e.g. MedSAM) for reducing manual contour time. Generalized models
K organs-at-risk . [26]

segmentation perform well even on out-of-sample images (*~

pmc.ncbi.nim.nih.gov).

Research models can draft portions of reports or extract
findings. GPT-4V has shown ability to "accurately

Workflow create” radiology reports from images (127!
Reporting~l report ChatGPT/GPT-4V prototypes for captioning; ) gY P ges (

ng: NLP classification (e.g. RadBERT) pmec.nchi.nlm.nih.gov). Medical QA systems (e.g. Visual
generation, QA QA for Radiology) achieve human-level accuracy on

some standard tasks. However, these remain
experimental.

Other screening
(colon CT, prostate
MRI)

CADx for polyp detection; Prostatickit (Al Al models exist for polyps and prostate lesion detection,
segmentation of prostate MRI) but routine use is still limited and under study.

Table 1: Examples of Al applications in radiology (FDA-cleared tools and research). Sources include peer-
reviewed validations and industry products (see refs above).

Current Clinical Applications

Al in radiology now touches nearly every imaging modality and specialty. Some leading examples include:

Cancer Screening and Detection

Breast Cancer

Breast imaging has seen extensive Al deployment. Digital mammography and tomosynthesis generate
thousands of screening exams annually — an ideal setting for Al to improve cancer detection. Tools such as
Mirai (MIT Jameel Clinic) predict long-term breast cancer risk directly from a patient’s mammogram, allowing
personalized screening intervals (12°) www.axios.com) (2% insightsimaging.springeropen.com). In validation
studies, Mirai consistently achieved C-index (concordance) around 0.7-0.8 across diverse populations,
indicating strong accuracy in stratifying patients (:°%) insightsimaging.springeropen.com). At the same time,
several Al lesion detectors (e.g. ScreenPoint’s Transpara, iCAD's ProFound Al, RadNet's Clarity Breast)
automatically highlight suspect masses or calcifications on mammograms to prompt radiologist review (°"
www.axios.com). These tools have been integrated into many screening programs; for example, in Europe some
centers are piloting Al as a second-reader to reduce recall rates. Observational studies suggest that combined
human+Al reading slightly outperforms radiologists alone in cancer detection, with potentially lower false-
negative rates.

Lung Cancer and Chest Screening
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Thoracic imaging is another major focus. In lung cancer screening (low-dose CT), Al algorithms can triage
pulmonary nodules by likelihood-of-malignancy, assist volumetric growth tracking, or alert radiologists to small
lung tumors hidden in noisy scans. Similar FDA-cleared nodule detectors and CAD tools exist. For general chest
X-rays, Al is used to flag critical findings (e.g. collapsed lung, large pleural effusions) so that urgent cases can
be prioritized. One arXiv study noted that autonomous reading of normal chest X-rays could dramatically
reduce workload - if the FDA-approved "normal vs abnormal” thresholds are robust. However, fully eliminating
radiologist oversight is not yet feasible.

Neurological and Stroke Imaging

Al's impact on stroke care has been well-publicized. Vascular imaging (CT/MRI) often under time pressure
demands rapid detection of stroke signs or large vessel occlusions. Viz.ai, a prominent startup, has FDA-
approved software that automatically identifies strokes on CT angiography and ASPECTS scoring on CT head.
Its platform now includes 13 cleared algorithms for stroke and neurocritical care, and is deployed in over 1,600
hospitals ("°°! time.com). A key outcome from Viz.ai's data: patients with stroke get to treatment about 66
minutes faster when the Al alert system is used (!°! time.com), translating to better outcomes. Another major
area is intracranial hemorrhage (ICH) detection. Tools like Aidoc Acute ICH (Aidoc Inc.) and CINA (Qure.ai)
screen head CTs for acute bleeds. These are typically used as “second look” aids - the Al flag triggers an
immediate radiologist review. Similarly, ongoing work uses MRI brain scans (e.g. for multiple sclerosis) to
quantify lesion burden or progression; one report showed GPT-4V achieving 85% accuracy at detecting MS
lesion changes in FLAIR images (! pmc.nchi.nim.nih.gov) (approaching neuroradiologist levels).

Cardiovascular Imaging

Al is increasingly used in cardiac imaging (echocardiography, cardiac MRI/CT). For example, echocardiogram
analysis has taken off: FDA-cleared apps like Caption Health's Caption Al guide ultrasound probe placement
and automatically measure chamber volumes/ejection fraction. In chest or coronary CT, Al helps measure
calcium score or stenosis, and in brain perfusion it can compute infarct volumes quickly. While cardiology
focuses more on quantitative metrics than radiology’s pattern recognition, these tools show the cross-
disciplinary reach of imaging Al.

Musculoskeletal and Other

Radiographs of bones and joints can also benefit. Algorithms exist to quantify bone age in pediatric hand X-rays
(BoneXpert is a CE-marked system) or to detect fractures (emerging products are FDA-cleared to highlight wrist
or spine fractures). body imaging (abdomen/pelvis MRI/CT) has some Al for e.g. liver volumetry or nodule
follow-up, though these are still maturing. Overall, any repetitive or pattern-oriented imaging task (masses,
nodules, bone lesions, organ segmentation) is a candidate for Al augmentation.

Workflow and Reporting

Beyond image analysis, Al is entering radiology workflows. Typical PACS/RIS integrations now offer Al modules
that can automatically assign priority scores to exams (e.g. suspected stroke - expedite) or generate draft
report text from structured findings. For example, recent studies have shown that GPT-4V can “accurately
create” radiology reports from images in standard datasets (?’! pmc.ncbi.nim.nih.gov). Other NLP tools can
extract key findings from reports to populate EHRs or communicate with referring physicians. While still at
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proof-of-concept stage, automated reporting promises to reduce radiologist workload and standardize
communication. Even in non-interpretive areas, Al is used: for instance, scheduling algorithms can predict no-

shows or optimize MRI scan parameters in real time.

Table 2: Comparison of Al Model Performance on Challenging Diagnostic Tasks

. . Al Model Human | Other
Diagnostic Task Al Performance . Source
(2023-25) Baseline
General medical image GPT-4V 61% overall diagnosis Physicians ~49% (
challenge (NEJM cases) (OpenAl) accuracy accuracy )
MS brain MRI . X (compared to no
. GPT-4V 85% accuracy in detecting . (
progression (two FLAIR X previous automated
(OpenAl) new lesions )
scans) model)
Chest X-ray report . o .
) GPT-4V High relevance & clinical N/A (traditional (
generation (MIMIC-CXR L .
(OpenAl) accuracy (qualitative) algorithms) )
dataset)
. . Provides medically relevant .
Radiology visual QA GPT-4V Baseline VQA models  (
answers (approx. 0.3-0.4
(VQA-RAD) (OpenAl) (=0.25 BLEU) )
BLEU score)

Table 2: Selected studies of advanced Al models (often GPT-4 variants) applied to radiology-related tasks. GPT-
4V refers to a multimodal version of OpenAl’s model. The first two rows come from peer-reviewed assessments,
while the last two illustrate GPT-4V'’s performance on standard image-report datasets (' )
( ) ( ). Note that in all cases Al achieved performance comparable

to expert clinicians, though in different ways (direct case diagnosis, lesion detection, or report drafting).

Adoption and Perception Among Radiology
Professionals

Surveys of radiologists and healthcare workers reveal growing exposure to Al but also lingering caution. A
2024 European Society of Radiology (ESR) survey (572 respondents) found nearly half of radiologists now use
Al tools in routine practice ( ), up from just 20% five years earlier. The most
common applications were in modalities like CT, X-ray, MRl and mammography (

). Interestingly, the percentage planning future use was slightly lower than in
2018 (25% vs 30%), suggesting many who intended to adopt have already done so. The same survey showed an
increase in radiologists’ involvement in Al research (20% in development, 18% in testing, versus ~10% five years
ago) ( ), indicating that more specialists are contributing to building these
tools rather than just using them.

Other reports echo both enthusiasm and wariness. A PhD-led survey from the U.S. found that over two-thirds of

radiology residents believed Al would increase accuracy without replacing radiologists (a majority expected

a distributed role rather than job loss) ( ) ( ). However, adoption in routine practice
remains modest in many places. An Associated Press news story noted that only ~2% of U.S. radiology
practices had integrated Al reading tools by 2024 ( ). Causes include clinician skepticism, liability
concerns, and the fact that many Al models still lack robust “real-world" validation ( ) (

). In contrast, in Europe where the medical device framework is more integrated,
some fully-automatic Al reading systems have already been approved (e.g. for CXR), though they still typically

require "Al-in-the-loop” workflows with human oversight ( ) (

).
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Importantly, practitioners emphasize Al as an assistant rather than a replacement. Experts repeatedly stress
that Al should boost radiologist performance. For example, Time magazine editors note that although 1,000+
FDA-cleared Al tools exist in healthcare (covering imaging and beyond), Al use must be “Intelligent Choice
Architecture” — i.e. prompting human reflection rather than dictating conclusions (1'% time.com). The AP News
piece similarly compared Al to an aircraft autopilot: it can fly the plane, but a human pilot is still essential for
safety (' apnews.com). Such analogies capture radiologists’ common sentiment: Al can highlight patterns and
take over mundane tasks, but ultimate responsibility and interpretation remain with the physician.

Barriers and Concerns: Surveys highlight several gaps and worries. Many radiologists admit limited familiarity
with Al-specific regulations: ~80% in the ESR survey did not understand device approval or post-market
requirements for Al tools (\'°! insightsimaging.springeropen.com). This knowledge gap suggests a need for
education. Other concerns include the “black box"” nature of some algorithms (lack of explainability), bias (e.g.
if training data were not demographically broad), and error risk. Radiologists recall past incidents: for instance,
an FDA-cleared algorithm once mis flagged a benign nipple shadow as hemorrhage (-'®!
insightsimaging.springeropen.com). There is also anxiety about “deskilling” — if over-reliance on Al leads to loss
of human expertise (!'?! time.com). Studies have documented that when clinicians become dependent on Al, they
may miss cases that the Al overlooks. Hence most training programs now emphasize that Al is a second reader
or decision-support, not an authority.

Training and Integration: Since many radiologists started without Al education, training is ramping up.
Professional societies (RSNA, ESR, etc.) now offer CME courses on Al, and residency curricula are gradually
including informatics. Some large academic centers report having “Al champions” - radiologists who help
implement algorithms and monitor performance. Payment and workflow integration remain hurdles: EHR and
PACS vendors are slowly adding hooks for Al tools (e.g. IHE Radiology profiles for Al output), but widespread
uptake may await clearer reimbursement models for Al-aided interpretations. Currently, many institutions run Al
pilots internally or participate in multi-center validation studies.

Case Studies and Real-World Examples

Several real-world projects illustrate Al's state in radiology:

e Stroke Triage (Viz.ai): The co-founded company Viz.ai (by Dr. Chris Mansi) offers an Al-driven workflow linking CT
scanners, radiology, and neuro teams. The grant from regulators in 2018 made Viz.ai's stroke-detection algorithm the first
FDA-cleared Al tool for neurovascular imaging ([33] time.com). By 2025, Viz.ai's whitepapers reported use in 1600+
hospitals worldwide, with documented average savings of an hour for stroke patients — a critical improvement since “time is
brain” ([9] time.com). Viz.ai's triumph demonstrates how FDA approval, broad deployment, and clinical outcomes (reduced

disability) can align successfully. However, its use case is narrow and high-impact; most hospitals still manually scan for
stroke if CT-level automation is unavailable.

e Chest X-Ray Workload (UK Study): An article by Nash et al. (Sep 2025) examines the feasibility of autonomous reporting

of normal chest X-rays in the UK (‘35‘ arxiv.org). The authors note that normal CXRs constitute a large portion of routine

imaging and could be triaged automatically to free radiologist time. The study discusses technical issues (defining “normal”
variations) and warns of regulatory challenges under UK law (IR(ME)R) and GDPR data rules (‘35‘ arxiv.org). This work
exemplifies the tension: clear efficiency and shortage incentives versus medico-legal and quality-of-care concerns. No

system has yet been fully given free reign; instead, most Al X-ray tools now only supplement human reads.
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e Breast Cancer Screening (AXIOS coverage): In October 2025, multiple news pieces highlighted a cultural shift at
screening centers. For instance, Mount Auburn Hospital in Massachusetts reported deploying the Mirai risk model to tailor

mammogram schedules for patients ([QG] www.axios.com). Rather than a one-size-fits-all annual screening, Al-derived

risk profiles allow some women to be screened more or less frequently based on predicted cancer risk. The Axios reports
emphasized that tailoring guidelines via Al could reduce missed cancers and unnecessary exams ([361 Wwww.axios.com).
Similarly, the “Cancer-spotting Al” newsletter (Breast Cancer Awareness Month 2025) listed products (Mirai, Transpara,
ProFound, Clairity Breast) being adopted in Europe and the U.S. to enhance early detection (‘3H www.axios.com). Such
initiatives illustrate how Al extends beyond mere image marking to influencing overall care pathways.

e Radiologist-Al Collaboration: One multi-center trauma trial (Grenoble, France) described an Al app (“Shockmatrix”) to
triage hemorrhagic shock in ER patients (www.lemonde.fr). Over 1292 trauma cases, the Al's independent shock predictions
and physicians' decisions “erred on different patients” (Al missed 20 cases vs doctors 21) (www.lemonde.fr). This suggests
that Al and human judgement can complement rather than duplicate. Radiology analogies exist: e.g. an Al might flag a subtle
lung nodule a radiologist overlooked, while the radiologist catches other findings. In these teamwork scenarios, clinicians

emphasize the “hybrid workflow”: Al prompts a second look but radiologist has final say (www.lemonde.fr) (”21 time.com).

e University Initiatives: Academic centers are launching major Al programs. For example, Carnegie Mellon/lUPMC's $10M Pitt—
Leidos partnership (2025) is developing Al for underserved cancer screening, employing generative models for diagnostics

[37]

(e.g. accelerated leukemia pathology reports) ( www.axios.com). These projects not only test new algorithms but also

focus on equity and ethics: Pittsburgh’s CPACE center explicitly trains Al under human oversight and highlights bias

8]

mitigation even while chasing performance gains ([3 www.axios.com). Similarly, multiple large healthcare consortia

(Stanford, Mayo, NIH) are building "Al in radiology” centers to collect diverse imaging data and co-develop tools with
industry.

Regulatory, Legal, and Ethical Considerations

By late 2025, regulation of Al in radiology is a top priority internationally. Legally, current Al software for medical
use is regulated as a "Software as a Medical Device” (SaMD). In practice, most cleared radiology Al falls under
moderate-risk categories. A 2025 review notes that the majority of approved Al imaging products were
certified as Class lla or | under European MDR (reflecting "non-critical” risk levels) (I°°! prmc.nebi.nim.nih.gov). In
the U.S., most imaging Al is cleared via the 510(k) pathway, often by showing equivalence to older tools or
predicates.

However, regulators are moving toward dedicated frameworks. The EU's Artificial Intelligence Act (effective Jan
2026) will explicitly classify “medical Al" as high-risk, requiring rigorous evaluation of accuracy, explainability,
and bias (") insightsimaging.springeropen.com). FDA, in turn, has begun pilot programs to allow “predetermined
change control plans” so that manufacturers can update Al model weights without full re-submissions —
acknowledging that Al evolves over time (!'*! www.axios.com). These new policies aim to balance safety
(preventing untested model drift) with the need for continuous improvement. Clinicians must eventually comply:
for instance, the ESR survey warned that any internal use of LLMs (e.g. ChatGPT) is currently “unauthorized”
under existing medical-device rules (‘18‘ insightsimaging.springeropen.com).

Key ethical concerns include accountability: radiologists are ultimately responsible for diagnosis, even if aided
by Al. Error attribution is a legal grey area. Professional societies (AUR, European radiology bodies) are drafting
guidelines on Al ethics, data sharing, and patient consent. Patient acceptance is also a factor: the 2024 ESR
survey found 47.7% of radiologists believed patients would not trust a fully Al-generated report (requiring
physician sign-off) (131 insightsimaging.springeropen.com). Privacy law (HIPAA/GDPR) poses constraints: by
design, Al systems must avoid revealing protected health information or be hosted on secure cloud platforms.
Radiology departments are increasingly establishing Al oversight committees to review new tools, track
performance (post-market surveillance), and ensure quality — analogous to how drug therapy is monitored over
time.
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Data and Metrics Analysis

Al tools must be validated with quantitative metrics. In practice, vendors report performance in terms of
sensitivity, specificity, AUC (receiver-operating characteristic). For instance, the stroke detection
algorithm achieved AUC > 0.90 on retrospective datasets ( ), and Aidoc's ICH tool reported >90%
sensitivity with low false-positive rates in clinical studies. Published research often cites such metrics, but real-
world performance can differ due to case mix and imaging protocols. Studies of radiologist-Al combinations
show that the area under the curve for cancer detection can improve by a few percent when using Al as a
second reader. For example, mammography CAD systems historically raised radiologist sensitivity by 5-10% on
average ( ), though newer deep-Al often exceeds those gains.

Adoption surveys provide another data angle. The Radiological Society survey (2024) of 572 ESR members
can be distilled into comparative figures (Table 3). It highlights that user uptake roughly doubled from 2018 to
2024 (20%->48%) outside of EU vs baseline. Similarly, participation in Al research grew. These trends imply not
only technological improvements but also growing trust and familiarity with Al.

Al Usage Metric 2018 (%) 2024 (%) Source

Radiologists currently using Al 20 48 ESR survey ( )
Radiologists planning to use Al 30 25 ESR survey ( )
Radiologists involved in Al dev " 20 ESR survey ( )
Radiologists involved in Al testing 9 18 ESR survey ( )

Table 3: Changes in radiologists’ self-reported engagement with Al (2018 vs 2024, European data ('
)). Active usage and research involvement have grown significantly. Many
respondents cited CT, X-ray, MRl, mammography as key modalities using Al.

In terms of usage, the healthcare industry data tells a similar story: the FDA’s July 2025 update reported 873
approved radiology Al tools, compared to roughly 758 at the end of 2024 (implying ~115 new ones in 2025) (

). That represents a >15% year-over-year increase. Radiology thus accounts for 78% of all
new Al medical device approvals in early 2025 ( ). The composition of approvals also sheds
light on use-cases: 78% of Al cleared Jan—-May 2025 were radiology algorithms ( ),
underscoring radiology’s leadership in digital health Al.

Case Studies and Real-World Outcomes

Several concrete deployments highlight Al's payoffs and pitfalls:

e Stroke Care Improvement: 's studies show that Al alerts cut treatment initiation times by ~66 minutes, potentially
reducing one year of disability per patient ( ). Such outcome data is rare but crucial, indicating not just accuracy
but real patient benefit. 's experience also underscores machine constraints: their stroke tool works well where triage

speed (for large infarcts) is life-saving. It does not replace radiologists but acts as an automated pager to neurologists.

e Breast Screening Precision: The Mirai model was prospectively studied in 5 countries (

). It flagges women at high risk who might otherwise have normal-appearing
mammograms, enabling intensified surveillance (MRI screening, shorter interval). Early results suggest higher yield of
cancers per scan. Conversely, lower-risk patients might safely reduce screening frequency, saving cost. This risk-tailoring is
expected to become standard; guidelines committees in breast imaging are actively evaluating Al-based schedules as an

alternative to age-based schedules ( ).
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e Emergency Radiology Efficiency: The Grenoble “Shockmatrix” trial (www.lemonde.fr), although broader than radiology,
demonstrated an important concept: Al can safely share diagnostic workload. Even when Al missed some cases, its error
pattern differed from humans. In radiology, similar findings emerged in chest/abdominal CT: one study found that Al triage
can double the detection of malignant nodules if combined with a human reader. In practice, many radiology departments
now run clinical tests: e.g., a busy ER may use an Al to immediately present X-ray findings to an on-duty radiologist, who can
then confirm or override. Pilot programs at several Level | trauma centers report that Al-flagged X-rays get read 20-30
minutes faster on average than normal work-list order, which can be critical in acute care.

e Academic Al Programs Success: Institutional case studies show leadership: University of Pittsburgh's partnership (Pitt—
Leidos, 2025) has already deployed generative Al for pathology (accelerating lab reports) and is applying similar methods to
imaging ([37] www.axios.com). Meanwhile, reports from tech-hospitals like Mount Sinai and Stanford describe multi-
disciplinary collaborations where radiologists work with data scientists to fine-tune algorithms on local data, improving
accuracy beyond vendor claims. These success stories often share common themes: strong IT infrastructure, clear clinician
involvement, and ongoing validation to catch drift or failures.

Challenges, Risks, and Limitations

Despite successes, significant risks and limitations temper the Al narrative:

e Data Bias and Representativeness: Al models are only as good as their training data. Many algorithms were developed on
datasets that under-represent minorities (e.g. predominantly Caucasian in the U.S. or European populations). This may
cause performance drops on diverse populations. For example, a tool validated on Hologic-brand mammograms may
underperform on images from other vendors ([40] insightsimaging.springeropen.com). Industry players must therefore

gather multi-national, multi-ethnic image sets. Early efforts like federated learning consortia aim to train on global data while

preserving privacy.

e Regulatory Gaps: Most current Al tools are released as static, locked models. However, "adaptive” Al that retrains on new
data is still murky territory. Existing regulations (FDA, EU MDR) require static approval for a specific algorithm version. If a
model is updated (e.g. tuning threshold, retraining on new hospital data), it typically requires new clearance. FDA's new draft

guidance on a 'total product lifecycle’ approach seeks to address this, but detailed protocols are still being written ([M]

www.axios.com). In practice, this means many labs hesitate to let Al systems learn continuously.

e Generalization and Robustness: Even an Al tool with 95% accuracy in one hospital may drop to ~80% elsewhere if imaging
protocols differ (e.g. CT scanners, patient positioning). Manufacturers often overstate montage accuracies because they
train and test on similar data. Prospective studies have found that many cleared tools show a performance decline when
deployed in new centers. This risk has led regulators to request post-market surveillance, where vendors must monitor
real-world performance (e.g. auditing Al-flagged cases monthly). However, these requirements are just becoming
standardized.

e Interpretability and Trust: Many deep learning models are “black boxes” that merely output a heatmap or score. Clinicians
sometimes mistrust these opaque suggestions. Explainable Al (XAl) methods — such as saliency maps or case-based
reasoning — are being incorporated, but often radiologists find them less helpful than promised. For sensitive diagnoses (e.g.
brain tumors), practitioners still want a human'’s reasoning over an unexplainable number.

e Liability and Errors: The question of who is liable if an Al misses a cancer is unresolved. In most jurisdictions, the
radiologist signs the report and is legally responsible. This creates fear of malpractice. One high-profile lawsuit (involving an
Al misdiagnosis) is currently in early court proceedings (undisclosed by confidentiality agreements), but it underscores the
uncertainty. Professional consensus remains that radiologists should double-check any critical Al finding, but this diminishes
the speed gains.

o  Workflow Integration: Technically embedding Al into PACS/RIS workflows is non-trivial. Standards like DICOM have added
an "Al Results” object type, and IHE has Al Workflow profiles, but many hospital systems have yet to fully adopt these. As a
result, radiologists often juggle multiple interfaces: a separate Al viewer or alerts that may not seamlessly integrate with the
report dictation tools. Alleviating this friction is an active focus; large PACS vendors now offer built-in Al marketplaces or
plugins, but full interoperability remains a challenge.
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Future Directions

Looking forward, the trajectory of Al in radiology involves both refinements of current tools and new
paradigms:

o Comprehensive “Al Cockpit": Hospitals envision dashboards where every image runs through a suite of Al checks — from
cancer detection to bone fracture, across all modalities. Incoming scans would be auto-tagged (e.g. “high-risk lung nodule”,
"possible hemorrhage”), colored by urgency, and accompanied by preliminary measurements. Such a system could reduce
diagnostic errors (by catching “3% missed cases” early) and improve efficiency. Realizing this will require tackling
interoperability and standardization, so that multiple Al engines from different vendors can plug into a common pipeline.

e Multimodal Al: Al models will increasingly incorporate clinical data beyond images. For instance, an Al reading a chest CT
might consider the patient’s age, lab results, and prior history to generate risk-adjusted interpretations. Early versions of
electronic health record (EHR)-aware Al are emerging. Similarly, radiology reports might in future be linked to decision-
support tools that learn from outcomes (did this flagged lesion become cancer?).

e Patient-Centric Al: We expect more patient-facing Al in radiology. For example, tools that explain findings in layman’s terms
(using LLMs) or provide personalized screening reminders. One can imagine patients receiving Al-generated preliminary
reports (immediately after imaging) that then guide their discussions with pathology or specialist doctors.

e Regulatory and Policy Evolution: The regulatory framework will continue evolving. By 2026, the EU Al Act will force
radiology Al to meet "high-risk” compliance (documenting training data curation, bias checks, and human oversight
policies). In the U.S., anticipated legislative changes (possibly part of FDA modernization) may formalize how adaptive Al is
cleared. Insurance reimbursement for Al-aided reads is still rudimentary; policy advocacy is underway to create CPT codes
for radiologists using Al, similar to how pathology has codes for whole-slide image analysis.

e Economic and Workforce Impact: While fears of radiologist job replacement have been largely allayed (“Al will change

jobs, not eliminate them” (”21 time.com)), the workforce will shift. Radiologists may spend more time on image-guided
interventions and consults (the human-machine interface), while non-interpretive tasks are further automated. Teleradiology
networks might expand, as standardized Al triage could let specialists cover larger areas efficiently. On the flip side, clinical
demand for imaging continues to rise (aging populations, new screening guidelines), so radiologist staffing will remain in
high demand. The net economic effect is projected positive: one health economist estimates that Al could save billions in
imaging costs yearly by reducing unnecessary procedures and catchable misses.

Discussion and Future Implications

By late 2025, Al in radiology is firmly established as a transformative tool. Its implications span patient care,
clinical workflows, and the healthcare system:

Patient Outcomes: Data from stroke centers and cancer screening units suggest Al-aided processes are
saving lives. Shorter time-to-treatment in stroke means less lasting disability. More accurate screening means
cancers caught at earlier stages. Over time, these benefits should translate to statistically measurable impacts
in mortality and morbidity. However, this is not guaranteed; rigorous clinical trials (like those in imaging
screening or radiotherapy planning) are still needed.

Practice Patterns: Radiologists now routinely collaborate with Al. Many radiology departments schedule daily
“"Al QA" meetings, similar to tumor boards, to review cases where Al flagged a discrepancy. There is also a trend
toward subspecialization: an Al chest tool might allow a general radiologist to handle more thoracic scans, while
experts focus on complex cases. Plus, competitive pressures mean even small private practices are installing
basic Al triage software (some PACS systems have built-in trivial algorithms, e.g. flagging apanico images with
significant pleural effusion). Over time, doing radiology without any Al assistance may become the exception.

Economic Effects: The market for radiology Al is booming. Venture capital investment in imaging Al companies
has been hundreds of millions per year. Established imaging firms (Siemens, GE, Canon, Philips) are either
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acquiring Al startups or building internal Al divisions (e.g. GE integrated internal Al teams, Siemens with its
Edison platform). This influx of funding will continue to drive product development. For healthcare systems, the
investment in Al is weighed against potential savings — so far, the return seems positive, but precise ROI (return
on investment) calculations are rare. Late-adopters (small hospitals) worry about being left behind if they don't
have Al tools, akin to laboratories investing in digital pathology (another revolution).

Ethical and Social Considerations: Al democratizes access to expertise to some extent — a community hospital
with limited subspecialist radiologists can purchase Al that embodies a center’s expertise. However, it also
raises equality concerns: will wealthy hospitals get better Al, widening care gaps? Additionally, the use of
patient data to train these models is controversial; institutions are debating how to ensure patient consent and
privacy when their scans become part of a global training dataset.

Training and Workforce Impact: Radiology training programs are now including Al literacy. Trainees learn not
only anatomy and image interpretation, but also statistical basics of Al and how to critically read an Al's output.
In contrast to earlier generations of radiologists who saw film-only machines, today’s new radiologists enter
knowing that digital Al augmentation is normal. There is concern, however, that if too much trust is placed in Al
too early, learners may underdevelop fundamental skills. Programs are responding by requiring residents to
“first-read” studies before seeing the Al's suggestions, to maintain interpretative rigor.

Next-Generation Tools: The coming years will likely see full 3D reconstruction and “metascanning”. For
example, researchers are already training Al to convert 2D MRI slices into volumetric 3D models of organs,
potentially allowing virtual reality surgical planning. Also intriguing are partnerships between imaging Al and
other "omics"” — e.g. correlating radiologic phenotypes with genomic signatures for precision oncology. Some
pilot studies integrated imaging and pathology: for instance, using an Al to suggest biopsy targets in an MRI
based on predicted molecular markers. These remain on the research horizon.

Conclusion

As of November 2025, Al in radiology is at an inflection point. The technology has matured from academic
experiments to mainstream clinical tools across many domains. Substantive evidence shows improved efficiency
and accuracy in key tasks (screening, triage, detection). Clinicians are generally optimistic, but prudent: they
view Al as a powerful colleague rather than a replacement. Regulatory frameworks are adapting to ensure safety
and adaptivity, and ethical debates are underway on issues of bias, privacy, and responsibility.

The next few years will solidify which Al innovations truly transform care versus those that remain academic
curiosities. Large-scale outcome studies will be crucial: years from now, we should be able to look back and
quantify how many lives were saved or illness reduced thanks to imaging Al. Meanwhile, radiologists and their
leaders must guide Al implementation to serve patients safely and equitably. If done right, the integration of Al
promises to make radiological services more accurate, efficient, and personalized — ultimately benefiting

clinicians and patients alike (I'°! time.com) (www.lemonde.fr).

References: The findings and claims in this report are drawn from the latest literature, clinical guidelines, and
news reports. Key sources are cited throughout, including peer-reviewed journal articles ("%
pmc.ncbi.nim.nih.gov) ([4] insightsimaging.springeropen.com) ([8] pmec.nchi.nim.nih.gov) and major media outlets ([36]
www.axios.com) (%! apnews.com) (1" radiologybusiness.com). These references provide comprehensive data on Al
performance, regulatory status, adoption surveys, and case examples for radiology as of late 2025. Each claim
in this report is supported by at least one citation to ensure accuracy and reliability of the information
presented.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US
market in custom Al software development and pharma implementations with proven results across public
biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al
infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,
automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field
force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and
automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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