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The global 4D Photonic Radiotherapy System market size is predicted to grow from
US$ 301 million in 2025 to US$ 545 million in 2032; it is expected to grow at a CAGR of
8.2% from 2026 to 2032.

In 2025, the global production volume of 4D photon radiotherapy systems is
approximately 875 units, with an average global market price of around $352,000 per
unit. The total global production capacity for these systems is estimated to reach
approximately 1,600 units in 2025. The average gross profit margin for the industry is
approximately 49%. A 4D photonic radiotherapy system is a comprehensive
radiotherapy system that builds upon traditional high-energy X-ray or gamma-ray
photon therapy by incorporating patient respiration, organ motion, and the time-varying
position of the tumor into the entire process—spanning simulation and localization,
treatment planning, image guidance, and beam control. The term "4D" refers to the
combination of three-dimensional spatial information with the time dimension; it does
not denote a distinct type of radiation. Such systems typically comprise a medical linear
accelerator, 4D CT or 4D cone-beam CT (CBCT) capabilities, a treatment planning
system, respiratory monitoring devices, image guidance systems, patient immobilization
equipment, and software for respiratory gating, breath-hold control, or real-time tracking.
The core objective is to more accurately determine the range of motion of the target
volume—rparticularly for tumors in the lungs, liver, pancreas, and upper abdomen that
exhibit significant respiratory motion—and to activate or adjust the photon beam during
specific respiratory phases, thereby minimizing radiation exposure to healthy tissue and
reducing the risk of missing the tumor due to its movement. The International Atomic
Energy Agency (IAEA) identifies 4D CT, tumor motion measurement, and 4D treatment
planning as critical components of respiratory motion management.
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The upstream segment of the industry chain primarily encompasses
components required for medical linear accelerators—such as electron guns,
accelerating tubes, magnetrons or klystrons, microwave power supplies, multileaf
collimators (MLCs), dose monitors, and high-voltage power supplies—as well as CT
detectors, flat-panel detectors, X-ray tubes, MRI components, and image reconstruction
chips. 4D functionality also relies on motion monitoring components such as respiratory
pressure belts, infrared reflective markers, optical surface imaging equipment,
spirometry control devices, implanted markers, and electromagnetic trackers. Upstream
software components include algorithms for medical image registration, respiratory
phase reconstruction, target volume contouring, dose calculation, deformable image
registration, and Al-based image processing. Competition in the upstream sector
focuses on imaging temporal resolution, the correlation between motion signals and
internal tumor position, detector image quality, and the response speed of beam control
systems. The midstream segment consists of radiotherapy equipment manufacturers,
medical imaging companies, treatment planning software providers, and radiotherapy
system integrators; these entities are responsible for integrating linear accelerators, 4D
imaging, respiratory monitoring, patient immobilization, dose calculation, and beam
control technologies into comprehensive solutions. Typical workflows encompass 4D
CT simulation and localization, image reconstruction across respiratory phases,
determination of the internal target volume (ITV) or motion envelope, treatment planning
optimization, pre-treatment 4D image verification, and intra-treatment measures such as
respiratory gating, active breath-hold, or real-time tumor tracking. Some systems utilize
4D cone-beam CT (CBCT) to observe the tumor's mean position or motion trajectory
throughout the respiratory cycle and perform positional verification during treatment;
more advanced systems integrate MRI or surface imaging capabilities to enable
automated gating and online adaptive radiotherapy. Downstream applications primarily
involve oncology departments in general hospitals, specialized cancer hospitals,
regional radiotherapy centers, and research and academic institutions, focusing on the
treatment of lung, liver, pancreatic, renal, and breast cancers, as well as other tumors
affected by respiratory or physiological motion. Clinical modalities include conventional
fractionated radiotherapy, intensity-modulated radiotherapy (IMRT), volumetric
modulated arc therapy (VMAT), and stereotactic body radiotherapy (SBRT); among
these, SBRT places patrticularly high demands on motion management due to its high
fractional doses and stringent requirements for target volume margins. When procuring
equipment, hospitals evaluate not only the output capabilities of the linear accelerator
but also the compatibility of 4D CT, image guidance, respiratory gating, treatment
planning software, immobilization devices, and quality assurance tools. Future
downstream demand will drive the evolution of these systems toward real-time imaging,
markerless tracking, online adaptive therapy, and Al-assisted motion prediction;
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however, clinical efficacy remains contingent upon rigorous equipment quality control,
patient respiratory training, and the expertise of medical physics teams.

Respiration and organ motion cause the tumor's position to shift during treatment; while
the traditional method of expanding treatment margins reduces the risk of geographic
miss, it may also increase the radiation dose delivered to surrounding healthy tissues.
4D CT enables the recording of target and organ-at-risk positions across various
respiratory phases, providing the foundation for motion-encompassing, respiratory-
gated, or tumor-tracking treatment planning. With the increasing use of Stereotactic
Body Radiotherapy (SBRT) for thoracic and abdominal tumors, there is a growing
demand for integrated solutions covering motion assessment, pre-treatment verification,
and intra-treatment control. The IAEA identifies respiratory motion management, 4D
planning, and verification imaging as key components of advanced radiotherapy
capabilities.

Treatment modalities such as SBRT typically deliver high doses per fraction over a
limited number of sessions, making them highly sensitive to target localization errors
and intra-treatment motion; consequently, strategies such as 4D simulation, image
guidance, respiratory gating, breath-hold techniques, or real-time tracking are required
to enhance dose delivery accuracy. ASTRO emphasizes that managing respiratory
motion for moving thoracic or abdominal targets requires the acquisition and analysis of
CT images across multiple respiratory phases, alongside efforts to improve respiratory
reproducibility through patient coaching, external sensors, or motion-suppression
devices. In the future, 4D capabilities will evolve from being an optional add-on for
select complex cases into a standard, essential feature of precision radiotherapy for the
thorax and abdomen.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “4D Photonic Radiotherapy
System Industry Forecast” looks at past sales and reviews total world 4D Photonic
Radiotherapy System sales in 2025, providing a comprehensive analysis by region and
market sector of projected 4D Photonic Radiotherapy System sales for 2026 through
2032. With 4D Photonic Radiotherapy System sales broken down by region, market
sector and sub-sector, this report provides a detailed analysis in US$ millions of the
world 4D Photonic Radiotherapy System industry.

This Insight Report provides a comprehensive analysis of the global 4D Photonic
Radiotherapy System landscape and highlights key trends related to product
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segmentation, company formation, revenue, and market share, latest development, and
M&A activity. This report also analyzes the strategies of leading global companies with
a focus on 4D Photonic Radiotherapy System portfolios and capabilities, market entry
strategies, market positions, and geographic footprints, to better understand these
firms’ unique position in an accelerating global 4D Photonic Radiotherapy System
market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for 4D Photonic Radiotherapy System and breaks down the
forecast by Type, by Application, geography, and market size to highlight emerging
pockets of opportunity. With a transparent methodology based on hundreds of bottom-
up qualitative and quantitative market inputs, this study forecast offers a highly nuanced
view of the current state and future trajectory in the global 4D Photonic Radiotherapy
System.

This report presents a comprehensive overview, market shares, and growth
opportunities of 4D Photonic Radiotherapy System market by product type, application,
key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Fixed

Mobile

Segmentation by Motion Management Method:
Internal Target Volume (ITV)
Respiratory Gating

Others

Segmentation by Motion Signal Source:
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External Marker Monitoring
Surface Imaging
Implanted Marker

Electromagnetic Tracking

Segmentation by Image-guided Technology:
4D CT Simulation/Localization
4D Cone-beam CT
Orthogonal X-ray Tracking
Real-time MRI-guided

Others

Segmentation by Application:
Hospital
Cancer Treatment Center

Others

This report also splits the market by region:
Americas
United States

Canada
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Mexico
Brazil
APAC
China
Japan
Korea
Southeast Asia
India
Australia
Europe
Germany
France
UK
Italy
Russia
Middle East & Africa
Egypt
South Africa

Israel
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Turkey
GCC Countries
The below companies that are profiled have been selected based on inputs gathered
from primary experts and analysing the company's coverage, product portfolio, its
market penetration.
MHI
GE HealthCare
Elekta
Varian
C-RAD
Siemens

Philips Healthcare

Key Questions Addressed in this Report

What is the 10-year outlook for the global 4D Photonic Radiotherapy System
market?

What factors are driving 4D Photonic Radiotherapy System market growth,
globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do 4D Photonic Radiotherapy System market opportunities vary by end
market size?

How does 4D Photonic Radiotherapy System break out by Type, by Application?
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