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Stationary intraoral tomosynthesis (s-10T) is an innovative imaging modality designed to
overcome limitations of conventional bitewing radiography, notably proximal overlap.
Based on carbon nanotube field emission technology, s-IOT acquires multiple projections
across a 12° span and reconstructs them into high-resolution tomographic slices. Research
indicates lower radiation dose compared to standard techniques and improved detection of

(VRF); proximal caries, periodontal bone loss, root fractures, and complex root morphologies
including the direction and degree of dilaceration. Integration with synthetic radiography
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reduces artifacts and enhances interpretation. Future developments combining s-IOT with
artificial intelligence and dual-energy imaging may further expand diagnostic potential,
positioning s-10T as a promising clinical tool.
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Detecting proximal caries is often a challenging task in
radiological diagnosis. Conventional imaging methods,
particularly the bitewing technique may suffer from
some technical and operational limitations. Overlapping
the proximal areas in this modality is an issue of con-
cern [1]. With advancements in dentomaxillofacial radi-
ological techniques, stationary intraoral tomosynthesis
(s-10T) has been developed as an innovative technique
that may revolutionize diagnostic approaches [2].

The concept of s-IOT was originally based on the
tuned aperture computed tomography (TACT) tech-
nique [2]. TACT is an image reconstruction method that
combines multiple 2D images to reconstruct a 3D image
using an advanced algorithm [3]. However, TACT had

several limitations, including the need for movement of
the X-ray tube [2], longer imaging time [3] and reduced
imaging resolution [3]. As a result, this technique has
not yet been implemented clinically. To overcome these
limitations and make the technology suitable for clinical
use, the first prototype of the s-IOT system was de-
signed at the University of North Carolina (UNC) in
collaboration with the Department of Physics and As-
tronomy [2].

The purpose of this innovation was to address the
limitations of conventional techniques. One of the fun-
damental changes was the replacement of the conven-
tional cathode with a carbon nanotube (CNT). Com-
pared to conventional techniques, s-10T uses field emis-
sion to generate electrons [2]. Additionally, in the s-IOT
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system, several focal spots have been employed linearly
with equal spacing [2]. These focal spots acquire multi-
ple images parallel to the detector over a 12-degree an-
gular span. Furthermore, a CMOS detector is fixed in a
holder equipped with magnets at its end. These magnets
ensure that the detector is positioned at a precise dis-
tance of 400 mm from X-ray sources [3].

Moreover, s-1OT is integrated with a proprietary im-
age reconstruction algorithm. This algorithm acquires
multiple 2D projections of the teeth from various angles
and combines them mathematically to produce a 3D
image. This enables the system to generate multiple
image slices, each representing 0.5 mm of tooth thick-
ness [3]. Beyond the similarity in exposure parameters,
a comparative study was conducted to investigate the
effective dose (E) of s-IOT and conventional tech-
niques. The results show that the E dose for s-10OT with
rectangular collimation is lower than that of radiography
with circular collimation [4].

The results of another study illustrated that integrat-
ing synthetic radiography with s-1OT can reduce arti-
facts. This is especially true for artifacts adjacent to me-
tallic restorations and obturation materials. This re-
search also confirmed that synthetic radiography gener-
ates 2D images from 3D s-IOT datasets to enhance di-
agnostic efficiency, provide a format more familiar to
clinicians, and improve interpretation [5].

In this regard, a study showed that s-IOT images
have considerably less interproximal overlap (median
1%) compared to standard bitewing radiographs (medi-
an 13%). This improvement enables clinicians to scroll
through the reconstructed slices and open the contact
point between teeth [1]. In addition, image acquisition
with s-IOT demonstrates higher contrast and identifies
additional features. This enhanced contrast enables ef-
fective evaluation of periodontal bone loss, which is
crucial for implant assessment. This modality also de-
tects fractures by scrolling through reconstructed images
in the buccal-to-lingual direction. This allows visualiza-
tion of their depth and propagation. Since the s-10T
system acquires images of teeth from multiple angles, it
has a higher likelihood of detecting fractures, especially
those that may be missed by conventional techniques.
Besides, s-IOT may provide accurate information about
direction and degree of dilaceration by allowing visuali-
zation through multiple layers [3].
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This modality may see greater adoption among en-
dodontists due to its potential for diagnosing vertical
root fractures (VRFs) and detecting complex root mor-
phologies [5].

Despite its advantages, s-1OT has limitations, in-
cluding potential sensitivity to patient movement dur-
ing image acquisition and inherent limits in spatial
resolution (similar to other conventional imaging mo-
dalities). Furthermore, reconstruction artifacts, particu-
larly those adjacent to metallic restorations, remain a
challenge. A critical consideration is that the technolo-
gy has not yet been implemented clinically, as its de-
velopment is currently restricted to a single research
prototype at the UNC. Consequently, the number of
clinical validation studies remains relatively small [3].

Moreover, combining s-IOT with synthetic radiog-
raphy and artificial intelligence (Al) could significantly
enhance both the efficiency and accuracy of dental im-
aging. Integrating Al could further simplify the diagnos-
tic workflow. It may automatically detect and highlight
pathological findings across the reconstructed dataset.
As a result, the need for manual scrolling could be re-
duced and the risk of missed lesions may be minimized.
Like conventional techniques, s-IOT cannot differenti-
ate between soft and hard tissues. Combining the dual
energy technique with s-IOT and Al might enable de-
tection of periodontal pocket depth. This integrated ap-
proach may reduce the need for manual probing and
create a data bank suitable for patient follow-up.

In conclusion, s-IOT has great potential to improve
diagnostic accuracy by reducing interproximal overlap
and enabling assessment of bone loss, complex root
morphology, and detection of vertical root fractures
(VRFs) [3]. Nevertheless, further clinical studies are
needed to confirm these findings.
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