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Abstract: Background: This study evaluates the diagnostic accuracy of an AI-assisted tool in assessing
the proximity of the mandibular canal (MC) to the root apices (RAs) of mandibular teeth using
computed tomography (CT). Methods: This study involved 57 patients aged 18–30 whose CT scans
were analyzed by both AI and human experts. The primary aim was to measure the closest distance
between the MC and RAs and to assess the AI tool’s diagnostic performance. The results indicated
significant variability in RA-MC distances, with third molars showing the smallest mean distances
and first molars the greatest. Diagnostic accuracy metrics for the AI tool were assessed at three
thresholds (0 mm, 0.5 mm, and 1 mm). Results: The AI demonstrated high specificity but generally
low diagnostic accuracy, with the highest metrics at the 0.5 mm threshold with 40.91% sensitivity and
97.06% specificity. Conclusions: This study underscores the limited potential of tested AI programs in
reducing iatrogenic damage to the inferior alveolar nerve (IAN) during dental procedures. Significant
differences in RA-MC distances between evaluated teeth were found.

Keywords: artificial intelligence (AI); dental imaging; computed tomography; diagnostic test accu-
racy; automatic detection; mandibular canal; root apex

1. Introduction

The mandible is the only movable bone of the facial skeleton, facilitating the functions
of speech, mastication, and facial expression. The mandibular canal (MC) is a bony canal
located bilaterally in the body and ramus of the mandible, beginning at the mandibular
foramen in the ramus area and ending at the mental foramen in the second premolar area.
The MC contains the inferior alveolar artery (IAA), inferior alveolar vein, and inferior
alveolar nerve (IAN). The IAA and IAN provide branches that innervate and supply blood
to the dental pulp of teeth in this area [1,2]. The IAN is part of the mandibular branch of
the trigeminal nerve and provides sensory innervation to the teeth, chin, and lower lip.

The relationships between the localization of the MC and the RAs of mandibular teeth
are particularly important due to the risk of damage to the IAN during dental procedures.
The IAN is the most injured nerve (64.4%) among all branches of the trigeminal nerve [3].
Most of the injuries are iatrogenic and are attributed to various dental interventions,
including implantology, surgical, orthodontic, and endodontic procedures [4–8]. IAN
damage can occur during dental procedures, usually through two mechanisms: direct
mechanical damage or indirect damage through factors such as the accumulation of a
hematoma, chemical or thermal irritation, or inflammation [4]. The reported rate of IAN
injury after third molar extractions is up to 8% [9], and IAN injury accounts for the vast
majority of IAN damage [5]. Altered sensation has been reported in 13% of patients after
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mandibular implant surgery [10]. Endodontic treatment accounts for 8 to 35% of reported
IAN iatrogenic damage [5,11], with an incidence of up to 10% at the individual patient
level [12].

Damage to the IAN can result in paresthesia of the lower lip region, anesthesia, and
trigeminal neuralgia, diminishing quality of life [6,13]. Pain typically affects the area
innervated by the IAN, as well as radiates to the ear and neck regions [14]. Disturbed
nerve conduction may also manifest as loss of sensation (anesthesia), decreased sensation
(hypoesthesia), increased perception of stimuli (hyperesthesia), and sensation of stimuli
without a physical cause (paresthesia) [14]. Patients may suffer from varying degrees of
symptoms, including numbness in the lower teeth, chin, and lower lip, leading to biting
injuries, problems with chewing, an inability to control food and liquid with unnoticed
drooling, difficulties with speech, and occasional chronic painful conditions such as allody-
nia [11]. Although most complications are mild and transient, up to 19.6% of neurosensory
disturbances are permanent [11].

The risk of inferior alveolar nerve (IAN) damage during dental procedures is influ-
enced by several factors, including the practitioner’s experience, the patient’s age, and the
anatomical position and course of the MC [15,16]. Precise determination of the canal path-
way is possible through imaging studies, with particular emphasis on three-dimensional
(3D) techniques such as computed tomography (CT) and cone-beam computed tomogra-
phy (CBCT). These modalities enable the precise assessment of MC structure, including
anatomical variants [17,18]. The significance of meticulous treatment planning, which
includes the use of radiographs to assess bone volume, morphology, and neurovascular
structures, is crucial for preventing nerve injuries [19]. Digital dentistry has accelerated
the processes of diagnosis and treatment planning, becoming an essential component of
advanced, contemporary dental care today.

Recent advancements in AI technology in orthodontics and dental radiology have led
to the creation of several AI-powered programs, such as CephX (ORCA Dental AI, Las Ve-
gas, NV, USA), which facilitates automated cephalometric analyses (CAs). CephX’s website
briefly informs the users that the program uses innovative AlgoCeph® technology and that
the program is HIPAA-compliant and FDA-approved. To date, studies have reported the
relatively high accuracy and reliability of AI platforms in maxillofacial radiology [20,21].
However, some studies have highlighted the programs’ low reliability in assessing skele-
tal asymmetry [22]. One significant module of CephX is the automated detection of the
root apex (RA)-MC proximity in CT/CBCT images. This module automatically alerts the
user to the proximity of these two structures. In practice, such a module could benefit
both clinicians and patients, potentially leading to modifications in surgical or endodontic
techniques to reduce the risk of iatrogenic damage to the IAN.

The first aim of the present study was to assess the closest distance between the MC
and the RAs of mandibular second premolars and molars using CT. The second aim was to
assess the diagnostic accuracy of the tested AI platform for detecting the proximity of the
RAs and MC.

2. Materials and Methods
2.1. Patients, Sample Size Calculation

The study population consisted of 60 consecutive patients (40 males and 20 females,
aged 18–30) admitted to the Emergency Department of University Hospital No. 1 in
Bydgoszcz, Poland, between 1 January 2020 and 31 December 2022. CT scans were acquired
in a range covering the entire craniofacial area.

The indications for CT scans included post-traumatic assessments in patients who
experienced generalized trauma or trauma to the craniofacial area.

The inclusion criteria were as follows:

1. Aged 18–30 years to minimize the risk of the presence of dental prostheses, implants,
and multiple missing teeth.

2. Centric occlusion of the patient’s teeth.
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3. CT scan covering the region from the chin to the vertex.

The exclusion criteria were as follows:

1. Severe motion and metal artifacts.
2. Fractures of the mandible.
3. Four teeth missing per dental arch.
4. Tumors in the craniofacial area.
5. Overall poor image quality.

The sample size was calculated to achieve a power of 80% (β = 0.20) at a 5% significance
level (α = 0.05) to detect a difference in the proportion of successful outcomes between
groups. https://clincalc.com/ (accessed on 4 May 2024). An online calculator was used to
define the sample size.

2.2. Image Acquisition and Postprocessing

All CT images were acquired with a 64-slice CT scanner (Discovery 750HD; GE Health
Care; Waukesha, WI, USA). The following parameters were utilized: 64 × 0.625 mm
collimation, 32 cm scan FOV, 260 mA tube current, 120 kVp tube voltage, 0.625 mm slice
thickness, 0.8 s per gantry rotation, and 0.531 pitch. All the CT images were reconstructed
with a slice thickness of 0.6 mm. Patient identifiers were removed to maintain anonymity,
and images were coded for blinded analysis.

2.3. AI Evaluation

The images were uploaded to the cloud-based commercially available platform CephX.
After the initial analysis, the AI software automatically provided warnings for the RA-MC
proximity.

2.4. Multireader Evaluation

The images were independently evaluated by two readers—a radiographer and a
maxillofacial surgeon. Both readers independently assessed CT images, and both were
blinded to the second reader’s results and the results of the AI-automated analysis. The
minimal distances between the RAs and the second premolars, molars, and the MC were
evaluated within the whole study group by both readers. During the measurements, the
images were evaluated using multi-planar reconstructions (MPRs). The image was aligned
to the long axis of MC, and the images were evaluated frontal, perpendicular to the long
axis of the MC plane. The MC was traced from the mental foramen to the distal roots of
the third molars. The shortest distance between the most proximal to the MC–RA and
the border of the MC was measured. In the absence of the tooth, no measurements were
taken. In the case of direct communication between the RAs and the MC, a value of 0 was
assigned. The average RA-MC distances were calculated. Figure 1 presents the method of
measurement undertaken by both of the readers.

After completing the measurements, the senior reader (a radiologist with 8 years of
experience in CT assessment) evaluated the results and verified the accuracy of the findings,
which indicated a reduced RA-MC distance (<1 mm).

https://clincalc.com/
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2.5. The Inter- and Intrareader Concordance of the Results

To maintain consistency in evaluations, the senior reader instructed both readers on
how to execute RA-MC measurements. The concordance between the readers’ measure-
ments was calculated to assess the interreader concordance of the results.

CT images of 19 patients in the final study group (33%) were manually uploaded to the
CephX database as new patients to assess the repeatability of the program’s assessments.

2.6. Statistical Evaluation

The diagnostic accuracy of the AI for the reduced RA-MC was assessed by comparison
to the reference standard set by a senior reader. The sensitivity, specificity, accuracy, positive
predictive value (PPV), negative predictive value (NPV), and F1 score were calculated. The
interrater reliability of measurements between two readers was assessed with the Fleiss
kappa. The significance level was set to 0.05. All the analyses were conducted in R software,
version 4.3.2.

3. Results
3.1. Population, Sample Size Calculations

Three patients were excluded from the initial study group because they failed to
meet our eligibility criteria (all three with at least four teeth missing in the mandible).
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The authors reviewed the CT scans of 57 patients. The mean age of all participants was
22.7 years (range 18–30). A total of 18 females with a mean age of 22.5 years and 39 males
with a mean age of 22.9 years were included.

The sample size was determined restrospectively with following diagnostic accuracy
metrics in RA-MC proximity detection: sensitivity of AI and readers 40% and 90% respec-
tively. Assuming these parameters, the minimum sample size calculated was 11. The
sample size calculations ensured that the study had sufficient power to detect meaningful
differences in diagnostic performance.

3.2. Mean RA-MC Distances

Tables 1 and 2 summarize the results of both readers’ assessments. The smallest
mean distances between teeth and the MC were found for the third molars, and the
greatest distances were found for the first molars. Moreover, third molars were the most
frequently missing (extracted) teeth—up to 12 in the case of 48 teeth. The frequency of
direct communication between the RAs and MC was highest in the case of third molars,
up to 33% in the case of tooth 48. A sample case with bilateral RA-MC communication is
shown in Figure 2.
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Table 1. Summary of readers’ RA-MC assessments.

Tooth Missing Mean SD Median Min Max Direct
Communication

Frequency
[%]

35 1 3.84 1.98 3.54 0.69 9.61 0 0.00
36 6 3.95 2.31 3.61 0.43 12.4 0 0.00
37 3 2.75 2.25 2.24 0 13.4 1 1.85
38 11 1.43 1.56 1.02 0 7.03 11 23.91
45 2 3.68 2 3.44 0 9.62 1 1.82
46 6 3.79 2.56 2.98 0 12.2 1 1.96
47 1 2.3 2.09 1.71 0 12.9 7 12.5
48 12 1.43 1.68 0.95 0 7.68 15 33.33

SD—standard deviation; Q1—lower quartile; Q3—upper quartile.

Table 2. Mean RA-MC distances.

Teeth Mean SD Min Max

Second
premolars 3.76 2.81 0.69 9.62

First molars 3.87 3.45 0 12.4
Second molars 2.52 3.07 0 13.4
Third molars 1.43 2.29 0 7.68

SD—standard deviation.

3.3. Diagnostic Accuracy of AI

CephX reports on RA-MC proximity contained only warnings about the potential
proximity of these structures. They did not include any data indicating the distances
between the root apices concerned by the potential RA-MC proximity, nor did they specify
the side on which the diagnosed RA-MC proximity was present. However, the program
provided the automatically generated STL, enabling visual inspection of segmented teeth
and the MC. Figure 3 presents the information provided by the AI program. Figure 4
presents a three-dimensional model of craniofacial bones and teeth generated by CephX.

J. Clin. Med. 2024, 13, x FOR PEER REVIEW 7 of 14 
 

 

 
Figure 3. Sample RA-MC proximity alert provided by CephX. 

 
Figure 4. Three-dimensional model presenting teeth and MC segmentation results. RA-MC proxim-
ity detected by AI program. 

Since the AI program did not state the criterion for RA–MC proximity alerts, three 
thresholds were analyzed (0 mm, 0.5 mm, and 1.0 mm) to assess the accuracy of CephX 
diagnoses of RA–MC proximity. In the case of RA—MC distances of any analyzed patient’s 
tooth reported by the readers (confirmed by a senior reader) below 1 mm, 0.5 mm, and/or 
equal to 0, the diagnosis of RA—MC proximity was considered positive. The detailed results 
of the program’s diagnostic accuracy are presented in Table 3 and in Figure 5. 

Figure 3. Sample RA-MC proximity alert provided by CephX.



J. Clin. Med. 2024, 13, 3605 7 of 14

J. Clin. Med. 2024, 13, x FOR PEER REVIEW 7 of 14 
 

 

 

Figure 3. Sample RA-MC proximity alert provided by CephX. 

 

Figure 4. Three-dimensional model presenting teeth and MC segmentation results. RA-MC 

proximity detected by AI program. 

Since the AI program did not state the criterion for RA–MC proximity alerts, three 

thresholds were analyzed (0 mm, 0.5 mm, and 1.0 mm) to assess the accuracy of CephX 

diagnoses of RA–MC proximity. In the case of RA—MC distances of any analyzed patient’s 

tooth reported by the readers (confirmed by a senior reader) below 1 mm, 0.5 mm, and/or 

equal to 0, the diagnosis of RA—MC proximity was considered positive. The detailed results 

of the program’s diagnostic accuracy are presented in Table 3 and in Figure 5. 

Figure 4. Three-dimensional model presenting teeth and MC segmentation results. RA-MC proximity
detected by AI program.

Since the AI program did not state the criterion for RA-MC proximity alerts, three
thresholds were analyzed (0 mm, 0.5 mm, and 1.0 mm) to assess the accuracy of CephX
diagnoses of RA-MC proximity. In the case of RA-MC distances of any analyzed patient’s
tooth reported by the readers (confirmed by a senior reader) below 1 mm, 0.5 mm, and/or
equal to 0, the diagnosis of RA-MC proximity was considered positive. The detailed results
of the program’s diagnostic accuracy are presented in Table 3 and in Figure 5.

The RA-MC distances in the readers’ evaluation were significantly greater when AI
did not indicate a reduced distance compared to when AI indicated a reduced distance
(Table 4 and Figure 6).

Table 3. Diagnostic accuracy metrics of the AI program for RA-MC proximity for three predefined
thresholds.

Threshold Sensitivity Specificity Accuracy PPV NPV F1

0 mm 36.36% 86.67% 76.79% 40.00% 84.78% 38.10%
0.5 mm 40.91% 97.06% 75.00% 90.00% 71.74% 56.25%
1 mm 31.25% 100.00% 60.71% 100.00% 52.17% 47.62%

PPV—positive predictive value; NPV—negative predictive value.

Table 4. Correlation between mean RA-MC distances and AI’s diagnosis on RA-MC proximity.

AI N
Distance According to Readers [mm]

p
Mean SD Median Min Max Q1 Q3

Proximity 158 1.96 1.81 1.40 0 6.77 0.50 3.1 p < 0.001 *
No proximity 655 3.12 2.31 2.71 0 13.40 1.48 4.3

p—Mann–Whitney test; SD—standard deviation; Q1—lower quartile; Q3—upper quartile. * Statistically significant
(p < 0.05).
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3.4. The Inter- and Intrareader Agreement of the Results

The results of interreader concordance on assessments of RA-MC distances performed
by the human readers showed excellent agreement (Table 5).

Table 5. Interreader concordance for the RA-MC measurements.

Parameter ICC 95% CI Agreement
(Cicchetti)

Agreement
(Koo and Li)

Distance 0.91 0.848 0.968 Excellent Excellent
ICC—interclass correlation coefficient; CI—confidence intervals.
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The analysis of the repeatability of AI’s diagnoses on RA-MC proximity showed
differences in part of the repeated analyses. However, the results of the repeatability of the
AI assessments of the RA-MC proximity showed strong agreement (Table 6).

Table 6. Repeatability of AI results for RA-MC proximity diagnoses.

κ 95% CI Agreement Interpretation

0.855 0.581 1 94.74% Strong
κ—Fleiss kappa; CI—confidence intervals.

4. Discussion

This study aimed to evaluate the closest distance between the RAs and the MC using
CT scans and to assess the diagnostic accuracy of the AI platform in detecting RA-MC
proximity. This study found significant differences in RA-MC distances among mandibular
teeth. The findings of this study demonstrate the moderate diagnostic accuracy of the
AI-assisted CephX platform in assessing the proximity of the MC to the RA of mandibular
teeth. The results underscore that the evaluated AI platform exhibits limited potential in
clinical settings.

The relationship between the RAs of mandibular teeth and the MC is crucial for dental
procedures to avoid IAN damage. The results of our study showed the lowest mean dis-
tances between the RAs of the third molars and the MC and the greatest distances between
the first molars and the MC. A systematic review by Puciło et al. [23] analyzed the mean
distances between the RAs of mandibular teeth and the MC. The authors showed slightly
different results, with the shortest distances to the second premolars, first molars, second
molars, and third molars being 1.65 mm, 1.23 mm, 0.64 mm, and 1.28 mm, respectively.
However, there are also studies confirming our results with the greatest distances between
RAs of first molars and the MC [24,25]. As studies conducted on large cohorts have shown,
the RA-MC distances were generally shorter in females and younger individuals, with
significant differences noted in patients younger than 35 years compared to those in older
populations [23,25–27]. Kawashima et al. concluded that these phenomena suggest the
possibility of increased bone growth after tooth eruption and/or MC inferior migration
with age [28].

The sensitivity and specificity of the AI platform varied depending on the applied
distance threshold. For a threshold of 0.5 mm, the AI demonstrated a sensitivity of 40.91%
and a specificity of 97.06%, with an accuracy of 75%. Our findings show that while the AI
platform can be highly specific in detecting close proximities, it may be overly conservative
in terms of diagnosis, leading to low sensitivity. Therefore, F1 scores remain low despite
high specificity. There is suspicion that the results of our study may be due to the use of
CT images instead of CBCT images; however, to the best of the authors’ knowledge, no
studies to date have been published analyzing the diagnostic accuracy of CephX in CBCT
image assessment. Image quality alterations such as noise, object contrast, and artifacts are
known factors hampering the segmentation process [29,30]. Since, in general, CT images
exhibit lower resolution than contemporary CBCT scan measurements [31–33], the CT
origin of analyzed datasets may influence the results of our analysis. Several additional
factors have likely contributed to CephX’s low sensitivity in assessing RA-MC proximity,
with the most significant being probable algorithm limitations. The AI algorithm used by
CephX may have inherent limitations in accurately detecting the proximity of complex
anatomical structures like the RA and MC. The existence of these limitations is indicated
by the significant variability in diagnoses. The study found variability in repeated analyses
of RA-MC proximity by CephX, suggesting inconsistencies in the AI’s performance. This
variability can lead to a lower overall sensitivity, as the AI might miss detections in some
instances due to inconsistent performance. Previous studies on CephX’s performance in
other applications, such as cephalometric analysis, have shown that manual corrections
are often necessary to achieve clinically acceptable results [34]. This reliance on manual
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adjustments indicates that the AI might not be fully reliable on its own, contributing to its
low sensitivity in detecting RA-MC proximity.

These results are comparable to findings from previous studies on CephX applications
in CT dental imaging, which have shown similar ranges of diagnostic performance in vari-
ous applications [22,35]. Two 2023 studies have evaluated CephX performance in different
CT image assessments: skeletal facial asymmetry assessment and the repeatability of auto-
mated cephalometric analysis. The authors showed that despite the reproducibility of the
multiparametric cephalometric analysis being excellent for most of the parameters, three
angular measurements exhibited poor reproducibility [35]. Another study on the CephX
application in facial asymmetry assessment showed no agreement between the results
of manual and automated AI analyses and a significant number of evidently erroneous
cephalometric tracings [22].

Besides the above-mentioned studies, to the best of the authors’ knowledge, no studies
were conducted on CephX utilization in CT or CBCT examinations. However, there are
some studies published analyzing the main application of CephX—automated cephalo-
metric analysis on lateral cephalograms. All the studies showed some inaccuracies in the
results of automated cephalometric analyses conducted with CephX. Despite these issues,
the authors found the program useful [20,35,36]. The study by Meric and Naoumova [20]
investigated the application of AI analysis based on lateral cephalograms of 40 patients
preceding orthodontic treatment. The authors compared the results of eight angular and
four linear parameters, measured by a single researcher using three methods: manually
with Dolphin Imaging 13.01 software and automatically with CephNinja 3.51 and CephX.
The cephalometric landmarks defined by CephX were manually corrected. The study
showed that CephX had the highest variability in results, with significant deviations in
several cephalometric measurements. After landmark correction, CephX’s results did not
significantly differ from those of the other two programs. A notable advantage of CephX
was the significant reduction in analysis time despite the need for manual correction. A
study by Khalid and Azeez [36] analyzed results of cephalometric analysis based on 14
measurements on 25 lateral cephalograms, comparing an expert’s measurements with
CephX results. A high level of agreement was demonstrated, except for measurements
of two measurements. It was concluded that the results of the program’s analyses are
suitable for clinical purposes and comparable to expert results. The study by Alqahtani [35]
assessed the repeatability of cephalometric measurements using CephX and FACAD. Thirty
radiograms were analyzed, focusing on 16 cephalometric landmarks and 16 linear and
angular measurements. Statistical analysis of the results showed no significant differences
between the programs, except for three measurements. The study’s author stated that both
platforms achieve highly consistent results, with clinically insignificant differences.

Since the CephX developer does not inform users regarding the method of RA-MC
proximity detection and the defined criteria for positive diagnosis, we have examined
the program’s diagnostic parameters using three thresholds. The analysis of diagnostic
accuracy revealed that the AI platform performed best at a 0.5 mm threshold in terms
of balancing sensitivity and specificity. At 1 mm, the specificity was maximized, but
the sensitivity decreased, while at 0 mm, the sensitivity was highest, but the specificity
decreased. The adopted thresholds, in our opinion, exhibit variations in the diagnostic
accuracy of the tested AI platform. As shown in Figure 3, the dependence of accuracy
metrics on the predefined threshold clearly indicates that further application of larger
thresholds (1.5, 2 mm, etc.) would lead to a further decrease in sensitivity and F1 score.

The primary clinical implication of this study is the potential reduction in the risk of
iatrogenic damage to the IAN during dental procedures. Previous studies have reported
varying rates of IAN damage, with third molar extractions posing a significant risk [7,10].
Moreover, dental implantology is an area where the localization of the MC must be meticu-
lously examined before the procedure. An implant MC distance of 1–1.5 mm is suggested
to prevent IAN damage caused by dental implants [37]. Detailed knowledge of the MCl’s
location relative to the tooth roots aids in planning the surgical access line and avoiding
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complications during endodontic surgery [38]. Overfilling of endodontic materials into
the MC can lead to nerve damage, resulting in persistent anesthesia or paresthesia. This
highlights the importance of precise assessment and careful execution of endodontic pro-
cedures [39]. However, manual labeling of the course of the IAN is very labor-intensive
and time-consuming [40]. Additionally, there is significant anatomical variability in the
root canal systems of mandibular teeth, which can affect the proximity to the MC [41].
Direct communication between RAs and the mandibular canal is common and should be
considered when performing surgical or endodontic procedures [25]. The implementation
of AI-assisted diagnostic tools could enhance preoperative planning, facilitate prompt
diagnosis, and mitigate the risk of IAN damage. By providing precise measurements of
RA-MC proximity, clinicians can make more informed decisions regarding the necessity
and extent of surgical interventions, potentially reducing the incidence of nerve injuries.
However, our results show that CephX was not a reliable tool in this particular utilization.

Furthermore, the findings of this study contribute to the growing body of evidence
supporting the integration of AI in digital dentistry. As highlighted by Issa et al. [42], the
effectiveness of AI in segmentation tasks on CBCT scans is notable. However, our study
calls for caution when extending these findings to the assessment of RA-MC proximity.
The recent study by Jindanil et al. [30] evaluated the performance of an AI-based tool for
mandibular incisive canal segmentation on CBCT scans. The proposed tool enabled an
impressive 284-fold time reduction compared to manual segmentation with 85.2% precision,
90.2% recall, 99.8% precision, and 100% consistency. However, the study material consisted
of only 20 test images. Further studies are needed to validate these astonishing accuracy
metrics. Aside from the issue of CephX’s moderate diagnostic accuracy, our study revealed
certain variability in the diagnoses of repeated analyses. This may indicate inconsistency
and variability in the performance of the AI platform or the development and improvement
of its algorithms during the period between conducting the repeated examination. However,
the recent literature shows highly promising results and encourages further research on
the development of AI tools. Hopefully, the integration of AI can streamline diagnostic
workflows, reduce clinician workload, and enhance the overall accuracy of assessments [43].
This could lead to more predictable and safer dental procedures, ultimately improving
patient outcomes.

Our study has several limitations. The relatively small sample size (57 patients aged
18–30 years) of a homogeneous population may limit the generalizability of the findings
to the broader patient population undergoing dental procedures. Future research should
include a larger and more diverse population, expanding the age range and including
patients with varied dental and medical histories to further validate these findings and
understand the applicability of the AI tool across different clinical scenarios. Another
limitation is that the study material consisted solely of CT images. It is possible that the
utilization of CBCT images would yield different results, but to date, no such studies have
been published. Additionally, this study did not explore the potential impact of different
AI algorithms on diagnostic performance. Different AI models may exhibit varying degrees
of accuracy, sensitivity, and specificity, which could influence clinical decision making.
Comparative studies assessing multiple AI platforms could provide deeper insights into
the strengths and limitations of each tool. Therefore, our results should not be generalized.

Future studies should also explore the integration of AI platforms with other diagnostic
modalities, such as MRI, to enhance the comprehensiveness of assessments. Ideally, this
would lead to precise, radiation-free diagnostics. Moreover, longitudinal studies are needed
to evaluate the long-term clinical outcomes associated with the use of AI-assisted diagnostic
tools in dental practice. Understanding how these tools influence patient outcomes over
time, including the incidence of complications and patient satisfaction, will be crucial for
their widespread adoption.
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5. Conclusions

This study demonstrated the low diagnostic accuracy of the evaluated AI platform
in RA-MC proximity assessment. CephX was unable to provide an accurate diagnosis of
RA-MC proximity in our sample of CT examinations.
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