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Objective: To evaluate the accuracy of full-arch (FA) implant scan with a novel system (Nexus IOS®, Osteon
Medical) using scan gauges (SGs), and to compare it with that of different conventional scan body (SB) systems
that are currently available.

Methods: A plaster model with 4 multi-unit-abutment analogs was prepared and inter-implant distances between
its analogs were measured using a coordinate measuring machine (CMM), to obtain reference distances. An
expert operator used an intraoral scanner (IOS) to capture scans with five different systems (Nexus IOS®, DESS®,
Medentika®, IPD® and Elos®, n = 10 scans per group). These measurements were compared with the reference
CMM-generated model to calculate inter-implant distance trueness. The study design addressed three questions:
1) Are there overall differences among the systems? 2) Are there overall differences among segments/points? and
3) For a given segment did systems perform differently? A statistical analysis was performed.

Results: Among the systems, Nexus IOS® system exhibited the highest trueness, followed by DESS®. Medentika®
and IPD® showed slightly higher deviations and variability, indicating moderate performance. Elos® had the
least trueness among the systems tested, with the highest median deviation and the widest overall spread,
suggesting greater inconsistency in dimensional accuracy.

Conclusions: Within the limitations of this in vitro study, the Nexus IOS® SGs demonstrated the highest dimen-
sional accuracy, showing superior trueness and precision in FA implant scanning compared with conventional
SBs.

Statement of clinical relevance: These findings support the potential of calibrated SGs to improve digital FA
implant accuracy and consistency, aligning with emerging literature on calibrated and framework-based scan-
ning approaches.

1. Introduction

Intraoral scanners (I0OSs) have revolutionized prosthodontics by
simplifying the implant prosthetic workflow, making it more efficient
and predictable [1-3]. IOSs provide sufficient accuracy for the digital
design and fabrication of restorations through computer-assisted design
(CAD) and computer-assisted manufacturing (CAM) systems such as
milling machines and three-dimensional (3D) printers, enabling the
production of clinically precise fixed restorations from various materials
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[4,5]. Numerous clinical studies have confirmed predictable accuracy
for short-span prostheses, including single crowns (SCs) [6-10] and
fixed partial dentures (FPDs) [11-13], when designed and fabricated
using intraoral scans and CAD/CAM workflows.

However, the use of IOSs in completely edentulous patients remains
a topic of debate both clinically and in the scientific literature [14-17].
Several studies and systematic reviews indicate that IOSs still lack the
accuracy required for fabricating implant-supported full-arch fixed
dental prostheses (ISFDPs) with clinically acceptable precision [15,16].
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This limitation is primarily attributed to stitching errors inherent to
intraoral scanning and the intrinsic accuracy of the specific I0S used
[18,19]. Many additional variables influence the quality of full-arch
optical impressions, including operator skill, scanning strategy [20],
and characteristics of the scan bodies (SBs)—such as geometry, material,
and dimensional tolerances [21,22]. Other relevant factors include the
number, position, angulation, and inter-implant distance [23], envi-
ronmental conditions like light and temperature [24], and the congru-
ence between the SB mesh and its CAD library counterpart [25,26].

Controlling all these factors can lead to clinically accurate ISFDPs
produced through a fully digital workflow [20], yet doing so remains
challenging for clinicians. Consequently, various alternative approaches
have been proposed, including solid indexes (SIs) [27-29], auxiliary
systems (ASs) [30-32], SB connection systems [33,34], extraoral
photogrammetry (EPG) [35], and, more recently, intraoral photogram-
metry (IPG) [36,37]. SIs require no financial investment but are analog
rather than digital procedures [29]. ASs represent a valid digital solution
but necessitate two separate intraoral scans—one for designing the
auxiliary device and another for scanning with it in place [32]. Splinting
SBs may not consistently improve accuracy: while some studies report
enhanced trueness [33], others suggest that it primarily affects scanning
speed and regularity rather than reducing stitching errors [34].
Although in vitro results cannot be directly extrapolated to clinical
conditions, faster scanning may limit mesh distortion and improve
congruence with implant libraries, thereby reducing superimposition
errors [25,26].

EPG has demonstrated high precision in registering implant positions
for ISFDP fabrication but requires costly equipment and an additional
step to merge photogrammetric and intraoral data [35]. IPG simplifies
the process but is currently supported only by the Elite IPG® IOS
(Shining 3D, Hangzhou, China) [36,37].

An alternative system, NEXUS IOS® (Osteon Medical, Keystone
Dental Group, Melbourne, Australia), employs modular horizontal scan
gauges (SGs) of various shapes, lengths, and heights, differing from
conventional vertically oriented SBs. Manufactured from grade 5 tita-
nium, SGs are resistant to sterilization-induced distortion, ensuring
precision and durability [38]. They are secured to multiunit abutments
(MUAs) compatible with major implant systems [38]. By creating slight
horizontal overlaps between adjacent SGs, this design allows for faster,
continuous scanning, improving accuracy across inter-implant spans
[39].

Each Nexus IOS® SG is linked to a dedicated CAD library generated
by direct probing of its physical counterpart, eliminating manufacturing
tolerances and ensuring a precise match between physical and digital
components [38]. In contrast, conventional SBs rely on mass-produced
universal CAD libraries, which introduce dimensional discrepancies
from fabrication variability [38,39]. In a multicenter retrospective
study, Klein et al. [40] evaluated 37 ISFDPs fabricated from intraoral
scans using the Nexus IOS® system in 29 patients across six centers.
Over a three-year period, the authors assessed marginal fit, functional
and esthetic integration, implant survival, and biologic and prosthetic
complications, reporting 100% implant survival and minimal compli-
cations at one year [40]. All ISFDPs were clinically acceptable upon
insertion [40].

The aim of this in vitro study was to evaluate the accuracy of FA
implant scans obtained with Nexus IOS® SGs and compare them with
conventional SBs currently used in clinical practice.

2. Materials and methods
2.1. Reference model and precision probing

A type IV plaster reference model (RM) was prepared with 4 MUA
analogs (Nobel Biocare, Kloten, Switzerland) positioned at a standard

distance and an axial clearance around the abutments of approximately
3 mm. A reference for measurement of the RM was created using a
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coordinate measuring machine (CMM), by indirectly probing the MUA
analogs. The indirect assessment was done using a precision-made cyl-
inder (PMC), which was manufactured to 5-micron precision. Each
measurement was repeated 5 times, and each time the cylinders were
unscrewed and re-screwed between each measurement. The positional
output of all 5 measurements was compared, and a mean control number
was established. This mean control number was used as a Reference,
representing the RM.

2.2. Scanning groups

After capturing the RM by precision probing, an expert operator with
over 10 years of experience in intraoral scanning used the same IOS (i-
700®, Medit, Seoul, South Korea), to capture the scans of the different
SBs. The IOS was calibrated before starting the scanning process, by
using the calibration devices according to the protocol advised by the
manufacturer. A total of 5 SB systems were chosen for this study and this
formed the 5 scanning groups. The scans adopt a specific strategy (which
included a progressive zig-zag movement, from right to left and back)
using different types of SBs in each group:

- Group 1: SGs by Nexus IOS® (Osteon Medical, a Keystone Dental
Group company, Melbourne, Australia) (Fig. 1A,B). https://www.
nexusios.com/scan-gauges
Group 2: DESS Intraoral SB on Multiunit RP 52.007® (DESS Dental
Smart Solutions, Barbera del Valles, Barcelona, Spain) (Fig. 2A) https
://www.dess-usa.com/intraoral-scan-body-on-multiunit-rp-
52-007/
Group 3: Medentika 8500 Multi-Unit SB® (Medentika GmbH, a
Straumann Group, Hiigelsheim, Germany) (Fig. 2B) https://shop.st
raumann.com/medentika/di/en_di/Prosthetics-by-product-type/
Prosthetic-Accessories/Scanbodies/C-Serie-Multi-unit-scanbody-st
raight/p/C%208500/
Group 4: Elos Accurate Intra Oral Position Locator Kit Multi-unit
Abutment NP/RP 10 2C-A® (Elos, Gothenburg, Sweden) (Fig. 2C)
https://store.nobelbiocare.com/au/en/cad-cam/open-access-co
mponents/intraoral-components/elos-accurate-intra-oral-
position-locator-multi-unit-abutment-np-rp-1
- Group 5: IPD/AB-SR-01 SB® (IPD Dental, Mataro, Barcelona, Spain)
(Fig. 2D) https://ipd2004.com/en/nobel-biocare-multi-unit-scan-
abutment-intra-oral.

For group 1, the SGs were screwed onto the MUAs, ensuring that they
were placed close to each other, forming an arch, reducing the distances
existing between the fixtures, but without contact between the SGs. The
SGs were captured in full, with their alignment guiding the scan path
utilized by the operator during the execution of the scan. The scans were
conducted in a sequence of two consecutive scans, one from left-to-right
and then right-to-left over the same gauge arrangement, forming one set
of scans. This approach was taken according to the specification of
Nexus IOS for adequate accuracy of the system. A total of 10 sets of scans
(2 scans per set) were captured for group 1.

For the other groups (Group 2, 3, 4 and 5) the same operator screwed
the SBs onto the MUAs using the proprietary drivers, and scanned the
RM, following the same scanning strategy, for a total of 10 IOS scans per
group.

2.3. Outcome evaluation

The 10 Nexus IOS® scan sets were sent to Osteon for 3D processing,
where the scans in the set were merged, serving as a comprehensive 3d
representation of each scan set data. The resulting output file was
further aligned with the corresponding library of the scan gauge kit. The
specific library contained the geometric references specific to the kit
(I0S_AA_20,494). Once the alignment with the library was complete, the
final output file was generated, containing the detailed 3D positional
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Fig. 1. The SGs by Nexus IOS® (Osteon Medical, a Keystone Dental Group company, Melbourne, Australia) in position: (A) Frontal view; (B) Occlusal view.

Fig. 2. The reference model with the different SBs in position: A) DESS Intraoral SB on Multiunit RP 52.007® (DESS Dental Smart Solutions, Barbera del Valles,
Barcelona, Spain); B) Medentika 8500 Multi-Unit scan body® (Medentika GmbH, a Straumann Group, Hiigelsheim, Germany); C) Elos Accurate Intra Oral Position
Locator Kit Multi-unit Abutment NP/RP 10 2C-A® (Elos, Gothenburg, Sweden); D) IPD/AB-SR-01 scan body® (IPD Dental, Mataro, Barcelona, Spain).

data for each SB.

The RM standard tessellation language (STL) file was used to
establish a geometric framework for the analysis of the inter-implant
distances. The top surface of each PMC, screwed on a MUA, was desig-
nated as the uppermost z-plane. From this, the central axis of each PMC
was determined. The z-plane was then translated 10 mm in the apical
direction, thereby defining a base z-plane, which also served as the
datum plane for each cylinder. The point located at the intersection
between the base z-plane and the central axis of each PMC served as the
origin point for subsequent spatial analysis. A linear distance was
calculated using the Euclidean distance (inter-implant distance) be-
tween the origin points across all four MUAs.

This methodology was replicated across all experimental scans for
each scanning system under evaluation. For each scan, the base of the SB
was aligned to define the z-plane at the datum, and the central axis of
each SB was determined accordingly. The intersection of each SB’s axis
with the z-plane at the datum was used to calculate the inter-implant
distance among the four SBs in the same manner as the reference model.

Deviation analysis was conducted by comparing the inter-implant
distance measurements of each test scan against those from the RM.
The inter-implant distance, or Euclidean Distance, refers to the distance
between the centers of two implants, which is depicted as the origin
point at the intersection of the SB axis and z-plane. As shown in Fig. 3 the
inter-implant distances between 4 MUA positions were computed. Spe-
cifically, the 6 inter-implant distances were measured, corresponding to
the different implant pairs. The comparisons calculated between the
experimental scan and RM enabled the evaluation of trueness and

Diagram of implant positions and inter-implant distances
Implant positions: Pos 0, 1, 2, 3
Inter-implant distance: d(0-1), d(0-2), d(0-3), d(1-2), d(1-3), d(2-3).

Fig. 3. Deviation analysis was conducted by comparing the inter-implant dis-
tance (i.e. the distance between the centres of two implants, which is depicted
as the origin point at the intersection of the SB axis and z-plane measurements)
of each test scan, against those from the RM. Specifically, six inter-implant
distances were measured, corresponding to the different implant pairs.

precision of the different scanning systems.

The outcome variables were the trueness and precision of the inter-
implant distances with the different systems. Trueness refers to the
value to which measurements from the experimental scan correspond to
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the RM. It is defined as the mean linear discrepancies between the
reference model and each of the experimental scans. A lower mean de-
viation indicates higher trueness, reflecting conformity with the true
geometry of the RM. Precision highlights the consistency or reproduc-
ibility of the measurements within each scanning group. It is defined as
the linear deviation between each scan of the scanning group. High
precision is characterised by minimal deviation amongst the scans,
indicating that the system produces stable and repeatable results under
the same scanning conditions. Together, trueness and precision provide
a comprehensive assessment of each scanning group’s performance.

2.3.1. The inter-implant distance

Each implant scan was aligned to a common coordinate system
where Pos 0 (the first implant) served as the origin. The x, y, and z co-
ordinates of each remaining implant (Pos 1, Pos 2, Pos 3) were measured
relative to Pos 0, and deviations in linear distance were calculated for all
six possible inter-implant pairs (d0-1, d0-2, d0-3, d1-2, d1-3, d2-3).
The Euclidean distance (ED) values were extracted for each of the six
inter-implant pairs [d(0-1), d(0-2), d(0-3), d(1-2), d(1-3), d(2-3)], as
illustrated in Fig. 3. The deviation between each test scan and the
reference model (RM) was calculated in micrometers (um) along the
three spatial axes (X, Y, Z) and as a combined 3D vector magnitude using
the formula 1/(AX? + AY? 4 AZ2). These values were used to quantify
both trueness (mean deviation from RM) and precision (standard devi-
ation within repeated scans). The overall inter-implant distance dis-
crepancies were then compared across the five systems (Nexus IOS®,
DESS®, IPD®, Nobel Elos®, and Zimmer Medentika®) using one-way
ANOVA with post-hoc Tukey analysis (a = 0.05).

2.3.2. The point to point evaluation

The Point to Point evaluation compared the distances between cen-
troids (implant datums) compared to the CMM. To calculate the linear
point-to-point deviation in between the MUAs, the coordinate systems
were superimposed and the deviation of the implant-abutment interface
centers (inter implant distances) calculated via:

Ad= {06 -3+ 02 - 0)* + (2 — 2)°

With Ad= inter implant distance; x1,y1,z1= coordinates on the
scans; x2,y2,z2= coordinates on the CMM).

Therefore, the point-to-point linear deviation between Nexus I0S®
and Compatible Nobel MUA Scan bodies vs CMM data, were compared
in order to see if there is a statistically significant difference in the XYZ
axis. The in-pair linear deviations (Inter-implant distances) between
Nexus IOS® vs CMM, Compatible SB Nobel MUA were compared in
order to see if there is a statistically significant difference. There were 4
implant positions and 6 inter-implant distances for the all-on-4 reference
implant case.

2.4. Statistical analysis

A descriptive analysis was first performed for each of the five scan
systems, including the calculation of the mean, standard deviation,
median, minimum and maximum values, as well as the 25th and 75th
percentiles. To assess the precision of each system, the coefficient of
variation (CV %) was calculated both per segment and overall.

To evaluate systematic differences between systems and segments, a
repeated measures ANOVA was conducted separately for each of the
four dependent variables: overall deviation, AZ, AXY, and AVG XYZ. In
the model, the within-subject factor was the segment (i.e., the six inter-
implant distances: 0-1, 0-2, 0-3, 1-2, 1-3, 2-3), and the between-
subject factor was the scan system (Nexus IOS®, DESS®, IPD®, Nobel
Elos®, Zimmer Medentika®).

This design allowed us to address the following questions:

1. Are there overall differences among scan systems?
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2. Are there overall differences among segments/points?
3. For a given segment/point, do scan systems perform differently?

Mauchly’s test was used to assess the assumption of sphericity. When
this assumption was violated, the Greenhouse-Geisser correction was
applied. Pairwise comparisons were explored through post hoc tests
with Bonferroni correction.

A p-value <0.05 was considered statistically significant.

All analyses were conducted using IBM SPSS Statistics, version 30.

3. Results

For the dependent variable difference (mm) Nexus IOS® and DESS®
had the lowest overall means and weren’t significantly different from
each other. However, Nexus IOS® had significantly lower values than all
other systems and DESS®, from a statistically significant standpoint,
performed better in terms of mean difference only when compared to
Nobel Elos® (Fig. 4, Fig. 5).

Segments 0-2 and 0-3 appeared to have a significantly higher overall
average than the other segments. The difference between them was not
significant. Observing the differences between systems for the same
measured distance, we observed that:

e for the 0-1 measurement, there was no significant difference be-

tween the systems.

for the 0-2 measurement, we observed that the Nobel Elos® values

were significantly higher than all other systems, and Nexus IOS® had

significantly lower values than Zimmer Medentika®;

e in the 0-3 measurement, we observe that Nobel Elos® and Zimmer

Medentika® had significantly higher values than DESS® and Nexus

I0S®;

in the 1-2 measurement, IPD® showed significantly higher values

than all other systems, except Nobel Elos®.

e in the 1-3 measurement, there were no significant differences be-
tween the systems.

e in the 2-3 measurement, we observed that the IPD® values were
significantly higher than those of DESS®, Nexus IOS®, and Zimmer
Medentika®.

For AZ the system does not appear to be a significant between-factor
(p-value=0.313), and there is no significant difference between the
systems even when considering the points separately. Pairwise com-
parisons (Bonferroni-corrected) between the four points revealed some
significant differences. AZ scores were significantly higher at 2 and 3
than at 1 (p < .001, respectively). However, at 4, scores significantly
decreased compared to both 2 (p < .001) and 3 (p < .001), returning to
levels comparable to 1 (p = 1.000). No significant differences were
found between times 2 and 3.

For AXY is observed that the Nobel Elos® system values are signif-
icantly higher than those of Nexus IOS® and DESS®. Compared to Nexus
I0S®, significantly higher values are also observed for IPD®. Pairwise
comparisons (Bonferroni-corrected) between the four points revealed
some significant differences. AXY scores were significantly higher at 1
and 4 than at 2 and 3 (p-value < 0.05). The values for 3 were signifi-
cantly higher than those for 2 (p-value < 0.001). At 4, an increase in
scores was again observed compared to both 2 (p < .001) and 3 (p <
.001), returning to levels comparable to 1 (p = 1.000).

e For point 1 the value of Nobel Elos® is statistically significantly
greater than the other systems, except for Zimmer Medentika®.
Zimmer Medentika® has a significantly higher value than DESS®
and Nexus I0S®.

e For point 2, there are no significant differences between the systems.

e For point 3, we observe that IPD® has significantly higher values
than DESS®, Nexus IOS®, and Zimmer Medentika®. Nexus IOS® has
a value significantly lower than DESS® and Nobel Elos®, too.
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Inter-implant Distance Trueness
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Nobel Elos Zimmer (Medentika)

Fig. 4. Box plot illustrating inter-implant distance trueness across the five systems (DESS, IPD, Nobel Elos, Zimmer Medentika, and Nexus I0S). The plot represents
the distribution of linear discrepancies (in um) from the reference inter-implant distances. Each box shows the interquartile range (IQR), with the horizontal line
indicating the median value. Whiskers denote the full range of deviations, reflecting system-specific dimensional accuracy and variability in full-arch implant scans.

Inter-implant Distance Precision

20 | ‘

DESS IPD

Nexus

Nobel Elos Zimmer (Medentika

Fig. 5. Box plot illustrating inter-implant distance precision for the five systems. Precision is represented by the distribution of inter-implant linear discrepancies
(um) across repeated scans within each system. Narrower interquartile ranges and smaller overall spread indicate greater scan repeatability.

Zimmer Medentika® has a significantly lower value than all the
other systems except for Nexus IOS®.

e In the 4-point, Nexus IOS® has a significantly lower value than Nobel
Elos® and Zimmer Medentika®.

For AVGXYZ is observed that the values for the Nobel Elos® and
IPD® systems are significantly higher compared to Nexus IOS®. The
point that is statistically significantly different from the others is the
second one, whose values show the lowest mean. The differences be-
tween systems for the same point show that:

e For point 1 the value of Nobel Elos® is statistically significantly
greater than the other systems, except for Zimmer Medentika®.

Zimmer Medentika® has a significantly higher value than DESS®
and Nexus IOS®.

e For point 2, there are no significant differences between the systems.

e For point 3, we observe that IPD® has significantly higher values
than DESS®, Nexus I0S®, and Zimmer Medentika®.

e In the 4-point, Nexus IOS® has a significantly lower value than
Zimmer Medentika®.

4. Discussion
Achieving marginal integrity and a passive fit is essential for the

long-term success of ISFDPs [41,42]. Marginal discrepancies between 10
and 100 um are generally considered clinically acceptable; greater
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misfits, however, may lead to biological complications such as per-
i-implant mucositis or peri-implantitis [42]. Although limited bone
remodeling may compensate for minor strain in non-passive restorations
[43], significant misfit increases the risk of mechanical failures,
including screw loosening, framework fracture, ceramic chipping, and
even implant loss [42,44,45].

In this in vitro comparative study, the Nexus IOS® system achieved
the highest accuracy, with a median deviation of approximately 14 pym, a
narrow interquartile range (IQR ~8-20 pm), and a maximum deviation
below 40 um, indicating strong consistency. The DESS® system ranked
second (median ~16 um; IQR ~8-30 um; max >50 um). IPD® and
Zimmer Medentika® showed comparable median deviations (~22-24
um) but broader IQRs (~15-38 um), reflecting moderate variability.
Nobel Elos® demonstrated the lowest accuracy, with a median
exceeding 30 um (IQR ~17-45 pm; max ~90 um), indicating less
consistent dimensional precision.

In terms of precision, Nexus IOS® again outperformed the other
systems, showing the narrowest IQR (~5-10 um) and minimal variation.
Zimmer Medentika® also exhibited high repeatability (IQR ~8-16 pym),
while DESS®, IPD®, and Nobel Elos® displayed wider spreads (IQRs
~15-40 uym). Even when differences in precision are not statistically
significant, final ISFDP fit depends on the cumulative effect of scanning
deviations and manufacturing tolerances, which can introduce gaps of
20-100 pm [46,47]. Thus, the superior accuracy observed with Nexus
I0S® may be clinically relevant for minimizing misfit-related errors.

These findings align with those of Laureti et al. [48], who reported
the highest trueness for Nexus IOS® compared with three horizontal and
one vertical SB designs scanned with four IOS devices. Their trueness
analysis based on root-mean-square (RMS) values confirmed the supe-
rior accuracy of Nexus IOS®. Similarly, a recent in vitro study [49]
demonstrated that frameworks fabricated with Nexus IOS® SGs ach-
ieved superior passivity compared with those made using conventional
SBs. Together, these results reinforce the system’s dimensional reli-
ability in full-arch implant scanning.

The present outcomes also corroborate previous clinical studies by
Giglio et al. [50] and Klein et al. [40]. Klein et al. evaluated 37 ISFDPs
fabricated with the Nexus IOS® system and observed excellent passive
fit and marginal integrity, confirmed through the Sheffield test and
radiographic assessment. Implant survival at one year was 100%, with
only minor technical issues (8.1% incidence) and no major biological
complications [40]. These findings mirror reports on full-arch zirconia
restorations [51], where high survival rates and minimal prosthetic is-
sues were recorded over 12-20 months, with only minor,
non-intervention fractures [51]. Such results support the premise that
optimal prosthetic fit and marginal adaptation minimize complications
regardless of restorative material [44,48]. A recent systematic review
further confirmed high survival and low complication rates in mono-
lithic zirconia-based ISFDPs [44].

The Nexus IOS® system presents several advantages for full-arch
implant scanning.

First, its horizontally oriented SGs of varying heights and lengths,
positioned on MUAs, differ fundamentally from conventional vertically
oriented SBs [40,46]. This horizontal configuration creates continuous
overlap between adjacent SGs, ensuring an uninterrupted scan path and
allowing all surfaces to be captured in a single, efficient pass. By mini-
mizing inter-implant gaps and image overlap, it reduces stitching errors
typically associated with multi-frame scans [40,46]. This concept sup-
ports findings by Imburgia et al. [20], who successfully produced 35
monolithic zirconia restorations using a continuous scan protocol link-
ing SBs with thermoplastic resin. Similar in vitro studies by Ashraf et al.
[33], Pradies et al. [52], and Pozzi et al. [53] confirmed that connecting
SBs improves scanning accuracy.

Second, each Nexus IOS® SG has a unique geometry and dedicated
digital library generated through Al-assisted calibration [40,46]. This
process minimizes manufacturing tolerance errors documented with
conventional SBs [22]. The AI algorithm analyzes the SG’s geometric

Journal of Dentistry 164 (2026) 106254

features across multiple planes, filtering low-quality scan data and
aligning only the most reliable points with the library model [26]. This
enhances implant position detection accuracy. The titanium SGs also
ensure dimensional stability over time and resist deformation from
sterilization, unlike polyether-ether-ketone (PEEK) components [54].
They are reusable without accuracy loss.

Third, the system’s proprietary algorithm utilizes multiple SG facets
to improve mesh-to-library alignment, minimizing discrepancies be-
tween digital and actual implant positions [40,46]. Deviations
exceeding 20 ym per SB can cause clinically relevant misfits [26]; thus,
reducing stitching and alignment errors directly enhances restoration
precision.

Compared with SI workflows, Nexus IOS® is fully digital, eliminating
the need for analog impressions. Relative to ASs, it simplifies clinical
procedures by requiring only one intraoral scan, reducing chair time and
patient appointments. In contrast to EPG, Nexus IOS® requires no
additional hardware or complex data superimposition. Unlike IPG,
currently compatible only with the Elite® IOS (Shining 3D, Hangzhou,
China) [36,37], Nexus IOS® integrates with all major IOS devices.

Overall, the system’s design may reduce intraoral scanning errors
and enhance the predictability of full-arch workflows, enabling fabri-
cation of restorations with improved fit, passivity, and pre-
cision—potentially within just two appointments. Nevertheless, certain
limitations remain. The system is currently restricted to use on MUA
connections and is incompatible with direct-to-implant scanning.
Although not universally adaptable to all implant brands, it supports
most major systems and common MUA platforms. Additionally, data
processing is centralized through Osteon Medical, the exclusive manu-
facturer of final restorations. While this may limit flexibility, it ensures
adherence to validated protocols and stringent quality control, sup-
porting consistent precision and reproducibility.

This in vitro study also presents limitations: the Nexus IOS® SGs were
compared with only a few conventional SBs; the sample size was limited;
and all scans were performed by a single operator using one scanning
strategy, with only one IOS. Therefore, further in vitro and clinical
studies are required to confirm the promising outcomes observed with
the Nexus IOS® system.

5. Conclusions

Within the limitations of this in vitro study, the Nexus IOS® SGs
demonstrated the highest overall trueness and precision in the mea-
surement of inter-implant linear deviations, outperforming conven-
tional vertical SB systems. The Nexus IOS® consistently exhibited the
lowest mean deviation and the narrowest IQR range, confirming its
superior dimensional stability in FA implant scanning. The findings
suggest that calibrated SG systems can effectively minimize distortion
and variability commonly observed with traditional SBs, providing more
predictable digital implant impressions. Such accuracy may translate
clinically into improved passive fit of FA frameworks, reduced me-
chanical strain at the implant-abutment interface, and enhanced long-
term prosthetic reliability. While these results are encouraging, further
in vivo studies are warranted to validate the clinical performance of the
Nexus IOS® system under dynamic intraoral conditions.
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