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Abstracts

The intraoral X-ray system is a cornerstone of modern dental diagnostics, providing high-

resolution images of individual teeth, roots, and surrounding bone structures. These

systems are essential for detecting cavities, monitoring the health of the bony area

around the tooth, and assessing the status of developing teeth. Unlike extraoral

systems that capture the entire jaw or skull, intraoral X-ray systems involve placing the

film or digital sensor inside the mouth, resulting in superior detail for targeted clinical

interventions.

The industry is currently undergoing a profound digital transformation. Traditional film-

based radiography is rapidly being replaced by digital radiography (DR) and

complementary metal-oxide-semiconductor (CMOS) sensors, which offer lower

radiation doses, immediate image availability, and enhanced storage capabilities. The

market is also witnessing a shift toward 'Digital Dentistry,' where X-ray systems are

integrated into broader CAD/CAM and practice management software ecosystems.

Based on current market trajectories, the global intraoral X-ray system market size is

estimated to reach between USD 0.8 billion and USD 1.5 billion by 2026. Looking

toward the next decade, the market is expected to sustain a steady growth profile with a

projected Compound Annual Growth Rate (CAGR) of 5% to 7% through 2031. This

growth is driven by the increasing prevalence of dental disorders, a rising aging

population requiring restorative care, and significant technological advancements in

portable and AI-enhanced imaging solutions.

Regional Market Analysis

North America: North America remains a dominant force in the intraoral
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X-ray market, characterized by high healthcare expenditure, a

sophisticated network of dental clinics, and early adoption of advanced

medical technologies. In the United States and Canada, there is a

significant push toward dental group practices and Dental Service

Organizations (DSOs), which prioritize integrated digital workflows. The

upcoming launch of handheld devices like the Planmeca ProX GO in the

U.S. market reflects the region's appetite for flexible, space-saving

chairside solutions. Furthermore, favorable insurance reimbursement

policies for diagnostic imaging support the steady replacement cycle of

older hardware.

Europe: Europe is a hub for dental innovation, hosting several of the

world’s leading dental equipment manufacturers. Countries such as

Germany, France, and the United Kingdom are at the forefront of

regulatory and software advancements. The recent launch of Align X-ray

Insights in the EU and UK demonstrates the region's leadership in

integrating Artificial Intelligence (AI) into clinical diagnostics. The

European market is highly fragmented but sophisticated, with a strong

emphasis on radiation safety standards and digital data security (GDPR),

which influences the design and software architecture of new X-ray

systems.

Asia-Pacific: This region represents the fastest-growing geographic

segment. Demand is fueled by an expanding middle class, increasing

awareness of oral hygiene, and the rise of medical tourism in countries

like Thailand, India, and Vietnam. China is a major growth engine, with a

rapidly developing domestic manufacturing base and a massive

population requiring improved access to dental care. South Korea is also

a significant player, being home to global leaders like Vatech. In Taiwan,

China, the market is characterized by a high density of dental clinics and

a strong emphasis on high-tech medical device manufacturing and

integration.

South America and MEA (Middle East & Africa): These markets are

witnessing gradual growth as healthcare infrastructure improves and

dental care becomes more accessible. Urbanization in Brazil, Saudi

Arabia, and the UAE is leading to the establishment of modern dental

facilities that require foundational diagnostic tools like intraoral X-ray

systems. While these regions remain more price-sensitive, there is a
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growing interest in refurbished digital systems and cost-effective mobile

units.

Market Segmentation by Type

Fixed Systems (Wall-Mounted/Plug-In): Fixed systems remain the

traditional standard in most established dental practices. These systems

are mounted on walls or ceilings, providing a stable and consistent

platform for high-volume diagnostic work. They are generally preferred

for their high power output and reliability in heavy-use environments.

Modern fixed systems have evolved to include articulated arms with

greater reach and sensors that integrate directly into the clinic’s digital

network.

Mobile Systems (Portable/Handheld): This is the most dynamic segment

of the market. Portable systems allow clinicians to bring the X-ray source

to the patient rather than moving the patient to a dedicated X-ray room.

Handheld devices, such as the newly announced Planmeca ProX GO,

are revolutionizing clinical efficiency. These devices are particularly

beneficial for mobile dental clinics, nursing homes, emergency rooms,

and pediatric dentistry where patient movement or space constraints are

significant factors. The ability to perform 'chairside' imaging reduces the

time needed for procedures and improves the patient experience.

Market Segmentation by Application

Diagnostics and Preventive Care: This is the primary application, where

bitewing and periapical X-rays are used during routine check-ups to

identify interproximal caries, bone loss, and hidden dental structures.

Orthodontics: Intraoral X-rays are essential for assessing tooth

positioning and root health before and during orthodontic treatment. The

integration of AI software, such as Align X-ray Insights, specifically

targets the analysis of 2D radiographs to aid in orthodontic planning and

detection.

Endodontics: High-resolution intraoral imaging is critical for root canal

treatments, allowing dentists to visualize the root anatomy, determine

canal length, and verify the success of the filling.
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Implantology: While 3D CBCT is often used for planning, 2D intraoral X-

rays are frequently used for post-operative monitoring and to check the

integration of dental implants with the jawbone.

Value Chain Analysis

The intraoral X-ray market value chain is characterized by a high degree of technical

specialization and a shift toward software-hardware synergy.

Upstream (Components and Technology): The value chain begins with

manufacturers of high-voltage X-ray tubes, generators, and digital

sensors (CMOS/PSP). Quality and reliability at this stage are paramount.

Key innovations include the development of smaller, more efficient X-ray

sources and sensors with higher dynamic ranges and lower noise levels.

Midstream (System Integration and Software): Original Equipment

Manufacturers (OEMs) like Dentsply Sirona and Planmeca integrate

these components into finished systems. A significant portion of the

value is now shifting toward the software layer. This includes image

acquisition software, diagnostic AI, and integration with CAD/CAM

systems. The acquisition of Dental Axess by Mikrona Group highlights

the importance of controlling the digital workflow, from the initial X-ray to

the final 3D-printed or milled restoration.

Downstream (Distribution and End-Users): Distribution involves

specialized dental supply companies and direct sales to large hospital

groups and DSOs. In this stage, training and after-sales support are

critical. The end-users—dentists, orthodontists, and oral

surgeons—increasingly demand 'all-in-one' solutions where the X-ray

system works seamlessly with their intraoral scanners and practice

management software.

Key Player Analysis and Strategic Moves

Envista (Dexis/KaVo): A major global player that focuses on a broad

range of dental consumables and equipment. Their imaging brands,

such as Dexis, are well-regarded for sensor quality and software
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integration.

Dentsply Sirona: As one of the world's largest manufacturers of

professional dental products, Dentsply Sirona offers highly integrated

intraoral X-ray solutions that are part of their 'DS Core' digital ecosystem.

They focus on high-end, connected clinic environments.

Planmeca: A privately held leader in dental technology, Planmeca is

known for its high-quality imaging and software solutions. Their

announcement in March 2025 of the Planmeca ProX GO, their first

handheld intraoral X-ray device, signals a strategic expansion into the

mobile imaging market. By targeting mobile dental clinics and nursing

homes, Planmeca is addressing the growing demand for flexible,

chairside diagnostic tools.

Carestream Dental: Specialized in dental imaging and software,

Carestream is a pioneer in digital sensor technology and provides robust

intraoral systems that are widely used in both small practices and large

institutions.

Vatech: A South Korean leader that has gained significant global market

share by offering innovative and cost-effective digital X-ray solutions.

Vatech is particularly strong in sensor technology and has been a driver

of the transition to digital imaging in emerging markets.

Cefla & Morita: These companies represent the high-end European and

Japanese engineering traditions, respectively. Cefla (Anthos/Castellini)

focuses on ergonomic integration with dental chairs, while Morita is

renowned for its precision and image clarity.

Align Technology: While primarily known for Invisalign, Align is becoming

a software powerhouse in the X-ray space. The launch of Align X-ray

Insights in March 2025 marks a major step toward AI-driven computer-

aided detection (CADe). By using AI to automatically analyze 2D

radiographs, Align is positioning itself at the intersection of diagnostics

and digital treatment planning.

Mikrona Group: Their acquisition of Dental Axess in early 2025 illustrates

the industry's consolidation trend. By bringing X-ray devices, 3D printers,
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and CAD/CAM software under one roof, Mikrona aims to offer a

complete 'digital dentistry' solution, strengthening its competitive position

in Europe and beyond.

Opportunities and Challenges

Opportunities:

Artificial Intelligence (AI): AI represents the single largest

opportunity for the industry. AI software can reduce human error

in diagnosis, automate the identification of pathologies, and

improve the speed of treatment planning. As seen with Align

Technology, AI is becoming a value-added service that can

differentiate hardware providers.

Aging Global Population: The elderly require more intensive

dental care, including implants, crowns, and bridges, all of which

necessitate frequent and precise intraoral imaging.

Portable and Handheld Growth: The shift toward mobile

healthcare and 'point-of-care' diagnostics in dentistry creates a

massive opening for handheld X-ray units that meet safety

standards while providing clinical flexibility.

Consolidation of Dental Practices: The rise of DSOs creates

opportunities for large-scale procurement and the implementation

of standardized digital imaging networks across multiple

locations.

Challenges:

Stringent Regulatory Requirements: X-ray systems are subject to

rigorous health and safety regulations regarding radiation

leakage and operator safety. Navigating different regulatory

bodies (FDA, CE, NMPA) can be time-consuming and costly for

manufacturers.

High Initial Investment: While the long-term costs of digital X-rays

are lower than film, the upfront cost for high-quality digital
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sensors and X-ray generators remains a barrier for smaller

practices, especially in developing economies.

Radiation Safety Concerns: Despite the low doses associated

with modern digital systems, patient and practitioner concerns

regarding radiation exposure persist, requiring continuous

education and the development of even lower-dose technologies.

Cybersecurity and Data Privacy: As X-ray systems become more

connected and cloud-based, they become targets for

cyberattacks. Protecting sensitive patient diagnostic data is a

significant ongoing challenge for software developers and clinic

owners alike.
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