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ORIGINAL

ABSTRACT
Introduction: Artificial intelligence-enabled dental devices are entering clinical practice through regulatory authorization by the US Food 
and Drug Administration (FDA), but the pathways and intended uses that characterize them have not been summarized for the dental 
field. Methods: We identified AI-enabled dental devices in the FDA list of artificial intelligence and machine learning-enabled medical 
devices with a final decision from 2018 to 2025, and characterized their clearance pathways, intended uses, and validation evidence using 
the FDA list and openFDA 510(k) records. Results: Fourteen AI-enabled dental devices were authorized, of which 13 (92.9%) were cleared 
through the 510(k) pathway and one through the De Novo pathway. All 13 510(k) devices used the traditional clearance type with a subs-
tantially equivalent decision, and none used third-party review. Devices addressed caries detection (n = 5), dental radiograph analysis 
(n = 6), orthodontic monitoring (n = 1), orthodontic software (n = 1), and surgical navigation (n = 1). Ten devices were reviewed under the 
Radiology panel and four under the Dental panel. Conclusions: AI-enabled dental devices are authorized predominantly through the 
traditional 510(k) pathway with substantial equivalence, concentrated in dental radiograph analysis and caries detection.
Keywords: artificial intelligence; dentistry; United States Food and Drug Administration; device approval; 510(k); De Novo.

RESUMEN
Introducción: Los dispositivos odontológicos con inteligencia artificial están ingresando a la práctica clínica mediante la autorización de 
la Administración de Alimentos y Medicamentos de los Estados Unidos (FDA), pero sus vías y usos previstos no se han resumido para 
el campo odontológico. Métodos: Se identificaron los dispositivos odontológicos con inteligencia artificial en el listado de dispositivos 
médicos habilitados con inteligencia artificial y aprendizaje automático de la FDA, con decisión final entre 2018 y 2025, y se caracterizaron 
sus vías de autorización, usos previstos y evidencia de validación mediante dicho listado y los registros 510(k) de openFDA. Resultados: 
Se autorizaron catorce dispositivos odontológicos con inteligencia artificial, de los cuales 13 (92,9 %) se autorizaron por la vía 510(k) y uno 
por la vía De Novo. Los 13 dispositivos 510(k) usaron el tipo tradicional con decisión de equivalencia sustancial, y ninguno empleó revisión 
por terceros. Los dispositivos abordaron detección de caries (n = 5), análisis de radiografías dentales (n = 6), monitoreo ortodóncico (n = 
1), software de ortodoncia (n = 1) y navegación quirúrgica (n = 1). Diez dispositivos se revisaron bajo el panel de Radiología y cuatro bajo el 
panel Dental. Conclusiones: Los dispositivos odontológicos con inteligencia artificial se autorizan predominantemente por la vía 510(k) 
tradicional con equivalencia sustancial, concentrados en el análisis de radiografías dentales y la detección de caries.
Palabras clave: inteligencia artificial; odontología; Administración de Alimentos y Medicamentos de Estados Unidos; aprobación de 
dispositivos; 510(k); De Novo.
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INTRODUCTION

Artificial intelligence has moved from experimental prototypes to authorized medical pro-
ducts across clinical specialties, and dentistry is no exception. The US Food and Drug Administration 
(FDA) regulates software that performs an artificial intelligence or machine learning function as a 
medical device, and it maintains a public list of AI/ML-enabled devices that have received marke-
ting authorization. Analyses of this list have documented rapid growth in radiology, cardiology, and 
other specialties, together with a consistent reliance on the 510(k) pathway of premarket notification 
rather than the De Novo or premarket approval routes.(1-3)Early discussions of artificial intelligence 
as a medical device centered on radiology, where the first authorized algorithms emerged and 
where the regulatory and ethical questions were first articulated.(4)Within this market, the dental 
segment has received less attention, even though several artificial intelligence products for caries 
detection and radiograph interpretation have entered the US market.

The trajectory of dental artificial intelligence has been slower than that of radiology in general 
medicine, but it has accelerated in the past several years. The earliest dental applications were ru-
le-based and narrow, and the field has since converged on deep learning for image interpretation, 
driven by the availability of large radiographic archives and by the clinical need for reproducible 
caries assessment.(5,6) The emergence of commercial products backed by regulatory authoriza-
tion marks the transition from an experimental literature to a market, and it is this transition that 
motivates a systematic account of what has actually been authorized.

For the dental clinician, the regulatory characterization of these devices is not an abstract 
matter. The phrase “FDA-cleared” is often taken as evidence of clinical validation, but the actual 
meaning depends on the pathway. A dentist deciding whether to adopt an artificial intelligence 
caries detection tool needs to know whether the clearance reflects equivalence to a predicate, a 
novel De Novo determination, or a higher standard of premarket approval, because these alter-
natives imply different strengths of evidence about safety and effectiveness in real patients. The 
distinction is sharpened by the fact that much of the public-facing literature on dental artificial 
intelligence reports performance on curated image datasets that may not represent the unselected 
populations and equipment of everyday practice.(7,8)

The regulatory distinction between pathways matters for what a device authorization ac-
tually certifies. A 510(k) clearance certifies that a new device is substantially equivalent to a legally 
marketed predicate device; it does not, by itself, require new clinical data unless the device raises 
novel questions.(9)A De Novo grant, by contrast, establishes a new device classification for a novel 
moderate-risk device and typically requires evidence that the device is safe and effective for its in-
tended use.(10)The primary outcome of interest for understanding the dental artificial intelligence 
market is therefore the distribution of clearance pathways, because it determines the strength and 
nature of the evidence that supported each authorization.

The regulatory framework for these products is itself evolving. The FDA has proposed a re-
gulatory framework for modifications to AI/ML-based software as a medical device, recognizing 
that learning algorithms may change after authorization, and it has moved toward a total product 
lifecycle approach.(9,11) Most of the devices analyzed here, however, were authorized under the 
traditional device framework, because the authorized dental products to date are largely locked 
rather than continuously learning. This distinction between the regulatory future being designed 
and the regulatory present in which these devices were actually cleared is itself part of the picture 
that a descriptive census can document.

Secondary to the pathway question are the intended uses that these devices serve. Artificial 
intelligence in dentistry has been applied to caries detection on bitewing and panoramic radiogra-
phs, to the interpretation of dental radiographs for multiple findings, to orthodontic monitoring, and 
to surgical navigation.(12-14)The accuracy of deep learning for caries detection has been examined 
in systematic reviews that report high diagnostic performance, although most underlying studies 
are retrospective and use curated image sets.(7,8,15) The evidence base extends beyond intraoral 
radiographs: artificial intelligence has been evaluated for detecting caries on clinical photographs 
and for identifying periapical disease, and bibliometric work shows a rapidly expanding literature 
on automated caries detection.(16-18)Reviews of the field further describe the maturation of caries 
detection as the dominant dental use case.(19)Understanding which intended uses have actually 
reached the market, and under which panels and product codes, clarifies where clinical adoption 
is real rather than prospective.(5,20)

The scope of artificial intelligence in dentistry, as described in the literature, is broader than 
radiograph interpretation: it extends to natural language processing of records, decision support, 
robotics, and educational tools.(5,12) Yet the regulatory record shows a narrower reality, and the 
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difference between what the literature imagines and what the FDA has actually authorized is 
precisely what a census can reveal. If most authorized devices are radiographic, then the clinical 
deployment of dental artificial intelligence is, for the moment, mostly a radiographic phenomenon, 
whatever the laboratory literature might otherwise suggest.

The objective of this study was to characterize the AI-enabled dental devices authorized by 
the FDA from 2018 through 2025, together with their regulatory validation evidence. The primary 
outcome is the clearance pathway (510(k) versus De Novo) and, within the 510(k) route, the clearance 
type. The secondary outcomes are the intended use categories, the device types by product code, 
the reviewing panel, the applicants, and the temporal trend. An exploratory outcome describes 
the evidence pathway through the decision code and the use of third-party review.

METHODS

This study followed the Strengthening the Reporting of Observational Studies in Epidemio-
logy (STROBE) statement.(21)It is a descriptive cross-sectional analysis of a regulatory database.

Data sources
The primary source was the FDA list of Artificial Intelligence and Machine Learning (AI/

ML)-Enabled Medical Devices, downloaded from the FDA website. This list records, for each au-
thorized device, the date of final decision, the submission number, the device name, the applicant, 
the lead review panel, and the primary product code. The list is compiled from devices whose 
submissions identify an artificial intelligence or machine learning function and is updated by the 
FDA as new authorizations occur. The analysis was restricted to decisions from 1 January 2018 to 
31 April 2025 to match the study window. Each 510(k) device was then linked to its record in the 
openFDA application programming interface to obtain the clearance type, the decision code, and 
the third-party review flag. Product code descriptions and device class were obtained from the 
FDA product classification database. The De Novo device was identified from its DEN submission 
prefix and its product code description.

The three principal regulatory routes differ in their evidentiary burden. The 510(k) route requi-
res demonstration of substantial equivalence to a predicate device and may rely on performance 
testing rather than new clinical studies; it has clearance types that reflect the degree of change 
from the predicate, with Traditional 510(k) for new devices, Special 510(k) for modifications to the 
applicant’s own cleared device, and Abbreviated 510(k) for devices that conform to recognized 
standards.(9)The De Novo route classifies a novel moderate-risk device and establishes a new pro-
duct code, and it generally requires evidence of safety and effectiveness for the stated indication.
(10)Premarket approval, the most burdensome route, applies to high-risk class III devices and is 
rare for software. For each device in this study, the pathway was assigned from the submission 
number prefix (K for 510(k) and DEN for De Novo) and confirmed against the openFDA record 
where available.

Cohort
Devices were eligible if they appeared in the FDA AI/ML list with a Dental lead panel, or if 

their device name indicated a dental application (including the terms dental, tooth, caries, perio-
dontal, orthodontic, implant, panoramic, or CBCT). The device name keyword criterion was applied 
to capture dental imaging software that the FDA reviewed under the Radiology panel, because 
dental radiograph interpretation products are routinely assigned to radiology rather than to a 
dental advisory committee. We excluded devices with a final decision outside 2018-2025, devices 
for non-dental indications such as obstructive sleep apnea, and a premarket approval device from 
1998. This produced a final analytical cohort of 14 AI-enabled dental devices. Every device was clas-
sified as class II, the moderate-risk category.

Outcomes
The primary outcome was the clearance pathway, defined as 510(k) or De Novo from the 

submission number prefix (K or DEN), and, among 510(k) devices, the clearance type (Traditional, 
Special, or Abbreviated). The secondary outcomes were the intended use category, the device type 
by primary product code, the lead review panel, the applicant, and the year of final decision. The 
intended use category was assigned from the device name and the product code description into 
five mutually exclusive classes: caries detection, dental radiograph analysis, orthodontic monitoring, 
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orthodontic software, and surgical navigation. The exploratory outcome was the regulatory evi-
dence pathway, characterized by the decision code and the third-party review flag, both extracted 
from the openFDA 510(k) record.

Analysis
Frequencies and percentages were computed directly from the cohort. No inferential sta-

tistics were applied, because the cohort is a complete census of a defined registry rather than a 
sample drawn from a larger population, and descriptive enumeration is the appropriate analytic 
approach for a census. The device-level data are tabulated in full, and the pathway, intended use, 
and temporal distributions are summarized in tables and figures. Applicant names were normali-
zed to a canonical form to avoid double-counting companies that appear with slight variations in 
punctuation across submissions. The device-level table was compared against the source list line 
by line as a quality check, and every 510(k) device was matched to its openFDA record to confirm 
the clearance type, decision code, and third-party review flag.

The detailed performance evidence contained in the 510(k) summary documents was not 
programmatically accessible and is therefore characterized at the level of the regulatory pathway 
rather than the reported sensitivity or specificity of each device, and no performance value is as-
serted anywhere in this report. The openFDA 510(k) record returns only a label indicating that a 
summary exists rather than the full summary text, and the summary documents themselves are 
published as files that are not addressable through a stable application programming interface 
at the time of analysis. This is documented as a limitation rather than estimated, in keeping with 
the principle that unverified performance figures must not be reported.

RESULTS

Cohort and characteristics

Table 1. AI-enabled dental devices authorized by the FDA, 2018-2025.

Device Applicant Year Panel Pathway Product code Intended use

CEREC Ortho 
Software Dentsply Sirona 2018 Dental 510(k) PNN Orthodontic software

Overjet Dental 
Assist Overjet 2021 Radiology 510(k) LLZ Dental radiograph analysis

Videa Caries Assist VideaHealth 2022 Radiology 510(k) MYN Caries detection

Overjet Caries Assist Overjet 2022 Radiology 510(k) MYN Caries detection

Overjet Caries Assist Overjet 2023 Radiology 510(k) MYN Caries detection

Videa Dental Assist VideaHealth 2023 Radiology 510(k) MYN Dental radiograph analysis

X-Guide Surgical 
Navigation System

X-Nav 
Technologies 2024 Dental 510(k) QRY Surgical navigation

Overjet Caries 
Assist-Pediatric Overjet 2024 Radiology 510(k) MYN Caries detection

RAYDENT SW RAY Co. 2024 Dental 510(k) PNN Dental radiograph analysis

DentalMonitoring Dental 
Monitoring SAS 2024 Dental De Novo SBC Orthodontic monitoring

Better Diagnostics 
Caries Assist

Better 
Diagnostics AI 2025 Radiology 510(k) MYN Caries detection

Videa Dental AI VideaHealth 2025 Radiology 510(k) MYN Dental radiograph analysis

Second Opinion 
Panoramic Pearl 2025 Radiology 510(k) MYN Dental radiograph analysis

Overjet CBCT Assist Overjet 2025 Radiology 510(k) QIH Dental radiograph analysis

Note: The lead panel reflects the FDA review panel (Radiology or Dental). Product codes: MYN = analyzer, medical image; PNN = 
orthodontic software; SBC = dental image analyzer; QRY = dental navigation system; LLZ = system, image processing, radiological; QIH = 

automated radiological image processing software. Source: FDA AI/ML-enabled medical devices list and openFDA 510(k) records.
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Fourteen AI-enabled dental devices received FDA authorization between 2018 and 2025 
(Table 1). They were submitted by nine applicants, led by Overjet (n = 5) and VideaHealth (n = 3), 
with the remaining devices distributed across seven other applicants, each with a single device. 
Ten devices were reviewed under the Radiology panel and four under the Dental panel (Table 1). 
Device class was class II for all 14 devices. The first device in the cohort was orthodontic software 
cleared in 2018, and the remaining 13 devices were authorized from 2021 onward.

Primary outcome: clearance pathways
Of the 14 devices, 13 (92.90%) were authorized through the 510(k) pathway and one (7.10%) 

through the De Novo pathway (Table 2). All 13 510(k) devices used the Traditional clearance type; 
no device used the Special or Abbreviated 510(k) types. The single De Novo authorization was the 
DentalMonitoring orthodontic monitoring device, cleared in 2024, which established a new product 
code for dental image analysis. None of the devices used third-party review. The 510(k) devices were 
distributed across eight applicants, while the De Novo device was granted to a single applicant.

Table 2. Clearance pathways and clearance types of AI-enabled dental devices.

Characteristic N %

Total AI-enabled dental devices 14 100.0

510(k) pathway 13 92.9

Traditional 510(k) 13 92.9

De Novo pathway 1 7.1

Note: Percentages are of the 14-device cohort. No device used the Special or Abbreviated 510(k) clearance type. Source: FDA AI/ML-
enabled medical devices list and openFDA 510(k) records.

Secondary outcomes: intended uses and device types
The most frequent intended use was dental radiograph analysis (n = 6), followed by caries 

detection (n = 5), orthodontic monitoring (n = 1), orthodontic software (n = 1), and surgical naviga-
tion (n = 1) (Table 3).

Table 3. Intended uses of AI-enabled dental devices.

Intended use N %

Dental radiograph analysis 6 42.9

Caries detection 5 35.7

Orthodontic monitoring 1 7.1

Orthodontic software 1 7.1

Surgical navigation 1 7.1

Note: Percentages are of the 14-device cohort. Source: Device names and product code descriptions from the FDA AI/ML-enabled medical 
devices list.

By primary product code, eight devices were classified as an analyzer for medical images, two 
as orthodontic software, and one each as a dental image analyzer, a dental navigation system, a 
system for radiological image processing, and automated radiological image processing software 
(Table 1). The distribution of devices by intended use is illustrated in Figure 2 (Figure 1).

Several of the 14 devices are successive versions of a single underlying product. Overjet ob-
tained clearances for Overjet Dental Assist in 2021, for Overjet Caries Assist in 2022 and 2023, for a 
pediatric indication in 2024, and for a CBCT analysis product in 2025, so that five of the fourteen 
devices originate from one applicant. VideaHealth similarly obtained clearances for Videa Caries 
Assist in 2022, Videa Dental Assist in 2023, and Videa Dental AI in 2025. This means that the count 
of authorized devices overstates the number of independent products, because iterative clearances 
for an evolving platform are counted as separate authorizations.
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Figure 1. Distribution of AI-enabled dental devices by intended use.

Source: Device names and product code descriptions.

The division of the cohort between the Radiology and Dental panels is itself a descriptive 
finding. The ten radiology-panel devices are all radiograph interpretation products, reviewed under 
the same medical image analyzer product code that governs general radiology software, while 
the four dental-panel devices are distributed across the orthodontic software, dental navigation, 
and dental image analyzer product codes. This split means that most dental artificial intelligence, 
although used in dentistry, is regulated as radiology software, a fact that may be invisible to dental 
users who encounter these products as dental tools.

Secondary outcome: temporal trend
The annual number of authorized devices was one in 2018, one in 2021, two in 2022, two 

in 2023, four in 2024, and four in 2025 (Figure 2). No device was authorized in 2019 or 2020, and 
none in the first three years of the window apart from the initial orthodontic software clearance. 
The increase in 2024 and 2025 was driven by caries detection and dental radiograph analysis de-
vices reviewed under the Radiology panel, including successive generations of the Overjet and 
VideaHealth platforms.

Figure 2. AI-enabled dental devices authorized per year, 2018-2025.

Note: No devices were authorized in 2019 or 2020. Source: FDA AI/ML-enabled medical devices list.
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Exploratory outcome: validation evidence pathway
All 13 510(k) devices carried a substantially equivalent decision code, indicating that each was 

cleared on the basis of substantial equivalence to a predicate device. The third-party review flag was 
negative for every device, meaning that all reviews were conducted by the FDA rather than by an 
accredited third-party reviewer, a finding that differs from some other device categories in which 
third-party review is common. The detailed performance data supporting each clearance reside 
in the individual 510(k) summaries, which were not accessible programmatically for this analysis.

DISCUSSION

The primary finding is that AI-enabled dental devices reached the US market almost entirely 
through the traditional 510(k) pathway, with a substantially equivalent decision and no third-party 
review. This means that the marketing authorization of nearly every dental artificial intelligence 
device rests on a demonstration of equivalence to an existing predicate device, rather than on a 
De Novo or premarket approval pathway that would require novel evidence of safety and effecti-
veness. The single exception, DentalMonitoring, was granted De Novo status, which established a 
new product classification for remote orthodontic monitoring.

This concentration in the traditional 510(k) route mirrors the broader market of AI/ML-enabled 
medical devices. National analyses of the FDA list have consistently reported that the large majo-
rity of authorized AI devices are cleared through 510(k), with radiology accounting for the largest 
share.(1-3)Radiology-specific analyses document the same pattern, with nearly all cleared radio-
logy algorithms following the 510(k) route and only a small minority using De Novo or premarket 
approval.(22,23) The dental segment, although smaller, reproduces this structure almost exactly. 
The reliance on substantial equivalence is efficient for manufacturers because it shortens time to 
market, but it also means that the validation underlying many devices is anchored to the predi-
cate rather than to independent clinical evidence.(9)A recent analysis of benefit-risk reporting for 
FDA-cleared AI devices observed that publicly available evidence of performance is often limited, 
which is consistent with what we found for the dental devices, whose detailed performance data 
sit in individual 510(k) summaries rather than in an accessible aggregated form.(24)The dental re-
sult therefore extends a regulatory observation that has been made repeatedly for radiology and 
confirms that dentistry has not followed a different path.(25)

The concentration of the market in imaging is consistent with where the underlying tech-
nology is most mature. Deep learning for caries detection has been evaluated across bitewing, 
panoramic, and periapical radiographs, with systematic reviews reporting pooled sensitivity and 
specificity that exceed those of unaided visual inspection in many, though not all, comparisons.
(8,15) Primary studies report strong segmentation and classification performance for caries and 
periapical lesions, although they typically use curated datasets and expert annotations rather than 
consecutive clinical samples.(17,26,27)The commercial devices authorized in the study period the-
refore rest on a research base that is encouraging but narrower than the breadth of clinical deplo-
yment might imply. The presence of orthodontic monitoring and surgical navigation among the 
authorized devices shows that dental artificial intelligence has begun to diversify beyond radiograph 
interpretation, but these remain a minority of the market.

The secondary finding on intended uses shows a market concentrated in imaging. Ten of 
14 devices fall into dental radiograph analysis or caries detection, and all of those were reviewed 
under the Radiology panel using the medical image analyzer product code. This concentration 
reflects the maturity of deep learning for radiographic caries detection, which has a substantial 
research literature reporting high sensitivity and specificity on curated datasets.(7,8,15)Individual 
studies have demonstrated deep learning for caries detection and segmentation on bitewing and 
panoramic radiographs.(26-30)The commercial products mirror this literature, with multiple gene-
rations of caries detection software from Overjet and VideaHealth cleared between 2021 and 2025.
(14)The presence of a dedicated dental image analyzer and a dental navigation system product 
code indicates that the dental device classification system has begun to accommodate artificial 
intelligence, although most dental imaging AI still routes through the Radiology panel.(13)

The temporal trend is secondary but informative. Authorizations grew from one device in 
2018 to four in 2024 and four in 2025, with an interruption in 2019 and 2020 that is consistent with 
the timing of early product development and, possibly, the pandemic period. The acceleration in 
2024-2025 was driven by caries detection and dental radiograph analysis products, several of which 
are iterative generations of the same platforms rather than entirely new device types. A prior survey 
of FDA-cleared dental artificial intelligence reached a broadly consistent picture, noting the do-
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minance of imaging applications and the concentration among a small set of developers.(14)This 
pattern of iterative 510(k) clearances for successive versions of the same software is characteristic 
of the AI medical device market overall and raises a practical question about how much each new 
clearance adds to the public evidence base.(23,31)

The product code distribution carries its own regulatory meaning. Eight of fourteen devices 
were cleared under the generic medical image analyzer code shared with general radiology, rather 
than under dental-specific codes. This reuse of a broad radiology predicate is exactly the kind of 
equivalence-based clearance that the 510(k) pathway enables, and it means that a dental caries 
detector and a general radiology triage algorithm can share a regulatory predicate despite very 
different clinical tasks. The existence of dedicated dental codes for image analysis and navigation, 
in turn, shows that the classification system can distinguish dental devices when a De Novo or a 
dental-panel submission warrants it. Whether dental artificial intelligence should more consis-
tently use dental-specific classifications is a regulatory design question that this census surfaces 
but does not resolve.

A comparative note is warranted, because the regulatory route shapes not only evidence but 
also geography. Analyses that examined both the United States and Europe found that many AI/
ML devices were authorized on both sides of the Atlantic, but through different frameworks, the 
US 510(k) route and the European CE-marking route under the Medical Device Regulation.(2,3) The 
dental devices studied here are US authorizations; their European counterparts, where they exist, 
would have followed a different evidentiary process. This divergence means that a dental practice 
evaluating the same product in two jurisdictions may be looking at two different evidentiary stan-
dards behind the same marketing claim, a fact that is easy to overlook when a device is described 
simply as authorized or cleared.

The findings also carry implications beyond the United States. The authorized devices are de-
veloped by United States, European, and East Asian companies and are cleared for the US market, 
but the underlying clinical problems, dental caries and the interpretation of dental radiographs, 
are global. Work on artificial intelligence for dental diagnosis in Latin America describes a field 
that remains concentrated in imaging and largely dependent on models developed and validated 
elsewhere, with limited locally representative data.(20)The structure documented here, a small 
number of companies iterating on a single use case through equivalence-based clearances, is 
therefore the context into which most health systems will import these tools, and it raises ques-
tions about whether the validation evidence will transfer across populations and equipment.(6)
This is a concern of equity as much as of regulation, because performance that is established on 
one population and image-acquisition standard may not hold on another.

The exploratory finding that no device used third-party review, and that every 510(k) carried 
a substantially equivalent decision, completes the characterization of the evidence pathway. It 
suggests that the dental artificial intelligence market has so far followed the most conservative 
and least evidence-intensive route available, relying on predicates and internal FDA review. This 
observation should be interpreted with caution, because the exploratory nature of this outcome 
and the absence of accessible performance data prevent any conclusion about the actual validity 
of the devices, which may nonetheless be well supported by the studies summarized in their 510(k) 
submissions.(25)

The study has several strengths. It is, to our knowledge, a complete census of FDA-authorized 
AI-enabled dental devices through 2025, drawn from the authoritative FDA list and cross-checked 
against openFDA records. The device-level table allows verification of every device included. The 
outcome hierarchy was pre-specified, separating the primary pathway outcome from secondary 
descriptive outcomes and exploratory evidence-pathway proxies. The analysis is reproducible from 
the downloaded list and the public API, and it uses no synthetic or estimated data. Every count 
reported in the results can be recomputed by re-downloading the list, re-running the openFDA 
queries, and applying the same inclusion rules, and the device-level table provides a line-by-line 
audit trail against the source. For a journal concerned with the convergence of clinical dentistry 
and artificial intelligence engineering, the study contributes a regulatory grounding: it establi-
shes, device by device, what has actually been authorized, under what evidentiary standard, and 
for which clinical purpose, which is the starting point for any engineering or clinical evaluation of 
these systems.

It is worth distinguishing the accuracy of the underlying technology from the strength of 
the regulatory evidence that authorized it. The published literature on deep learning for caries and 
periapical detection reports promising performance, but the studies are heterogeneous in design, 
image source, and reference standard, and many are at risk of overfitting to the datasets on which 
they were developed.(8,12) A device cleared by substantial equivalence may be built on sound 
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algorithms and yet have little publicly accessible evidence that those algorithms perform well on 
the populations and equipment of a given practice. The present study does not measure device 
accuracy and makes no claim about it; it documents instead that the regulatory route through 
which the devices arrived does not, by itself, guarantee that such evidence is publicly available. This 
separation between regulatory clearance and clinical validation is the central caution the findings 
raise for adoption decisions.

For clinicians and regulators, the findings frame how dental artificial intelligence has entered 
practice: through a pathway optimized for speed and equivalence rather than for novel evidence 
generation, concentrated in radiographic interpretation, and dominated by a small number of 
companies iterating on a common use case.(6)The gap between the volume of authorized devices 
and the accessibility of their validation evidence is the most actionable finding, and it argues for 
improved public reporting of device performance.(11)Several directions follow. Regulators could 
make the summary documents that accompany 510(k) clearances available through a stable ma-
chine-readable interface, which would allow researchers and clinicians to audit the evidence be-
hind each authorization. Professional bodies could issue guidance on what constitutes sufficient 
independent validation before a device is adopted into a practice. And investigators could replicate 
the performance of authorized dental artificial intelligence devices on external, unselected popu-
lations, since the published accuracy literature and the commercial products may not align.(9,31)

Study Limitarions
The cohort depends on the FDA AI/ML list, which is compiled from FDA submissions that 

self-identify an AI/ML function; devices that use AI but were not flagged as such could be missed, 
and the list is updated over time, so the census reflects a single download date rather than a con-
tinuously synchronized registry. The assignment of intended use from device names and product 
codes is a simplification that may not capture the full indications for use recorded in each sub-
mission. The most important limitation is that the detailed validation evidence, the reported sen-
sitivity and specificity in the 510(k) summaries, was not accessible programmatically, so the study 
characterizes the regulatory evidence pathway rather than the magnitude of device performance; 
any statement about the accuracy of the devices themselves would therefore be unsupported. The 
device-name keyword criterion could in principle include a device whose name contains a dental 
term but whose indication is not dental, although the manual review of the device-level table 
mitigates this risk. Finally, the small number of devices precludes any statistical comparison and 
confines the analysis to description, so the trends reported here should not be over-interpreted 
as a forecast.

CONCLUSIONS

AI-enabled dental devices were authorized by the FDA predominantly through the traditional 
510(k) pathway with substantial equivalence, with a single De Novo authorization for orthodontic 
monitoring. The authorized devices concentrated in dental radiograph analysis and caries detection, 
reviewed mostly under the Radiology panel using the medical image analyzer product code, and 
their number grew markedly in 2024 and 2025, driven by successive versions of a small number of 
platforms. No device used third-party review, and the detailed performance evidence underlying the 
clearances was not publicly accessible in aggregated form. The dental artificial intelligence market 
therefore mirrors the broader medical device market in its regulatory structure, while remaining 
small, imaging-centered, and concentrated among a few developers. These characteristics define 
the evidence environment into which dentists are adopting artificial intelligence and should in-
form both clinical evaluation and regulatory reporting going forward. Clinicians who understand 
this structure are better positioned to ask the right questions of vendors, namely which pathway 
a device followed, which predicate it relied on, and what independent evidence supports its use 
in their own patient population.
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