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BETIMI | HIPOKRATIT

Me té hyre ne rradhét e anétaréve te profe
sionit mjekésor, betohem solemnisht

se jetén time do ta ve né shérbim te
humanitetit:

Pér mésuesit e mi do té kemé gjithmoné
miradi e respekt té merituar.

Detyren time do ta ushtroje me ndérgjegje e
dinjitet.

Brengosja ime mé e madhe do te jeté
shendeti i pacientit tim.

Do t’i ruaj me tére fuginé gé kam nderin dhe
traditén fisnike té profesionit mjekésor.
Kolegét e mi do ti kem véllezér.

Né punen:time me té semurét nuk do

te ndikoje kurrfaré paragjykimi mbi
perkatésiné fetare, kombétare, racore,
politike a klasore.

Jetén e njeriut do ta respektojé absolutisht,
geé nga zanafilla e saj.

Nuk do té lejojé as né rrethana kercenimi
gé dija ime jetésore té perdoret ne
kundérshtim me ligjete humanitetit.

Kéte betim e jap solemnisht dhe me vullnet
duke u mbeéshtetur né nderin tim.

HIPPOCRATIC OATH

At the time of being admitted as a Member
of the medical profession | solemnly pledge
my self to dedicate my life to the service of
humanity:

| will give to my teachers the respect and
gratitude which is their due;

| will practise my profession with
conscience and dignity;

The health and life of my patient will be my
first consideration;

| will respect the secrets which are confided
in me;

| will maintain by all means in my power,
the -honour and the noble traditions of the
medical profession;

My colleagues will be my brothers:

| will not‘permit considerations of religion,
nationality, race, politics or social standing
to intervene between my duty and my
patient;

| will maintain the utmost respect for
human life, from the time of its conception.
Even under threat,

| will not use my medical knowledge
contrary to the laws of humanity;

I make these promises solemnly, freely and
upon my honour.
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EDITORIAL

Né njé kohé kur stomatologjia po ndérthuret gjithnjé
e mé shumé me teknologjité digjitale, biologjiné
molekulare dhe gasjet multidisiplinare, nevojat pér
reflektim shkencor dhe diskutim profesional béhen
gjithnjé e mé té domosdoshme. Ky numeér i revistés
synon pikérisht té adresojé kété realitet dinamik,
duke ofruar pérmbajtje qé nxit mendimin kritik dhe
aplikimin praktik té dijes bashkékohore.

Artikujt e pérfshiré né kété botim trajtojné tema
gé variojné nga inovacionet né diagnostikim dhe
trajtim, te analizat e bazuara né evidencé dhe pérvojat
klinike té dokumentuara me rigorozitet shkencor.
Secili kontribut éshté pérzgjedhur pér vlerén e tij
akademike dhe pér relevancén qé ka pér praktikén e
pérditshme stomatologjike.

Revista joné mbetet e angazhuar pér té krijuar
njé uré lidhése midis kérkimit shkencor dhe
praktikés klinike, duke promovuar standarde té
larta metodologjike, transparencé shkencore dhe
respektim té etikés profesionale. Népérmjet keétij
numri, synojmé té nxisim dialog profesional dhe
bashképunim ndérinstitucional, si né nivel kombétar
ashtu edhe ndérkombétar.

Me respekt!

N

Prof. Dr. Lindihana Emini
Kryeredaktor / Editor in chief

APOLONIA 60-61- 2025

EDITORIAL

At a time when dentistry is increasingly intertwined
with digital technologies, molecular biology, and
multidisciplinary approaches, the need for scientific
reflection and professional discussion becomes
ever more essential. This issue of the journal aims
precisely to address this dynamic reality by offering
content that encourages critical thinking and the
practical application of contemporary knowledge.

The articles included in this publication address
topics ranging from innovations in diagnosis and
treatment to evidence-based analyses and rigorously
documented clinical experiences. Each contribution
has been selected for its academic value and for its
relevance to everyday dental practice. Our journal
remains committed to building a strong bridge
between scientific research and clinical practice,
promoting high methodological standards, scientific
transparency, and respect for professional ethics.
Through this issue, we seek to foster professional
dialogue and inter-institutional collaboration, both
at the national and international levels.

Thanks to the contributions of the authors and the
careful work of the reviewers, this publication
represents another step toward consolidating the
journal as a serious academic forum in the field of
dentistry. Special appreciation is extended to all
those who, through their dedication, contribute to
the quality and continuity of this scientific platform.
We invite you to read this issue with a critical
perspective and to share your experiences through
future contributions, further enriching the scientific
debate in service of the profession and the patient.

With respect and appreciation!

APOLONIA 60-61-2025
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KONSTRUKSIONET PROTETIKE DENTARE
TE MBESHTETURA NE IMPLANTE
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ABSTRAKT

Konstruksionet protetike dentare té mbéshtetura
né implante mund té prodhohen me ndihmén
e inteligjencés artificiale (IA), duke sjellé
njé transformim thelbésor né stomatologjiné
bashkékohore. U krye njé kérkim gjithépérfshirés né
databaza qé pérfshijné rreth 140 burime, si PubMed,
Google Scholar, Embase, MEDLINE dhe faqge té
tjera né internet, duke pérdorur fjalét kyce “Implant
and AI” dhe “Implant and Artificial Intelligence”.
Nga kéto burime, u pérzgjodhén 20 artikuj dhe
fage interneti pér hartimin e njé rishikimi narrativ
té literaturés, me géllim theksimin e pérparésive té
pérdorimit té inteligjencés artificiale né rrjedhén
digjitale té implanteve dentare.

Vendosja e implanteve me ndihmén e njé roboti
autonom pér implantologji dentare éshté realizuar
dhe raportuar nga Li Z dhe bashképunétorét. Ashtu si
cdorisi teknologjike, zbatimi i inteligjencés artificiale
né fushén e konstruksioneve protetike dentare té
mbéshtetura né implante duhet té monitorohet,
dokumentohet dhe analizohet me kujdes né té
ardhmen, me géllim krijimin e studimeve afatgjata,
nga té cilat do té pérfitojné brezat e ardhshém, pér
té pércaktuar se cili sistem dhe me cfaré niveli
saktésie duhet té aplikohet pér arritjen e njé sistemi
shéndetésor mé té miré né nivel global.
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ABSTRACT

Implant supported dental prosthetic constructions
can be manufactured with the help of artificial
intelligence (AI), thus making a complete change
in contemporary dentistry. A comprehensive search
using databases from 140 sources such as PubMed,
Google Scholar, Embase MEDLINE and other web
sites, utilizing the keywords "Implant and AI" and
"Implant and Artificial Intelligence* was conducted.
Out of them 20 articles and websites have been used
for creating a narrative literature review pointing out
the advantages of Al used in digital dental implant
workflow.

Implant placement with an autonomous dental
implant robot has been achieved and reported by
Li Z and authors. As with everything that is new,
the implementation on Al in the field of implant
supported dental prosthetic constructions must be
meticulously followed, saved and analyzed in the
future for creating long term studies from which
future generations will learn, so as to know which
system, with which precision should be applied in
achieving better overall health system for the entire
world.
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HYRJE

Konstruksionet protetike dentare té mbéshtetura
né implante mund té prodhohen me ndihmén e
inteligjencés artificiale (IA), duke sjellé njé ndryshim
rrénjésor né stomatologjiné bashkékohore. Analitika
e bazuar né té dhéna, e gjeneruar nga inteligjenca
artificiale, ofron informacion té vlefshém mbi ményrén
se si klinicistét mund té identifikojné strategji trajtimi
té individualizuara pér pacientin, duke pérmirésuar
normat e pérgjithshme té suksesit. Me evolucionin e
vazhdueshém té inteligjencés artificiale, pritet gé ajo té
riformésojé té ardhmen e implantologjisé dentare dhe
té na udhéheqé drejt njé kujdesi oral té personalizuar
dhe mé efikas (figura 1).1

-
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Figure 1. Foto e gjeneruar nga 14’

QELLIMI

Qéllimi i kétij studimi éshté té paragesé rolin dhe
pérfshirjen e intelegjencés artificial né fushén e
projektimit té konstruksioneve protetike dentare té
mbéshtetura né implante.

MATERIALET DHE METODAT

U krye njé kérkim gjithépérfshirés né rreth 140 burime,
duke pérdorur databaza si PubMed, Google Scholar,
Embase dhe MEDLINE, si dhe fage té ndryshme
interneti, me fjalét kyce “Implant AND AI” dhe
“Implant AND Artificial Intelligence”. Fokusi ishte né
identifikimin dhe pérzgjedhjen e té gjitha studimeve
klinike relevante, rishikimeve sistematike dhe meta-
analizave. Nga kéto burime, u pérzgjodhén 20 artikuj
dhe fage interneti pér hartimin e njé rishikimi narrativ
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INTRODUCTION

Implant supported dental prosthetic construction
can be manufactured with the help of artificial
intelligence (AI), thus making a complete change
in contemporary dentistry. The Al data derived
analytics provide valuable information about how
the therapists can find patient-specific treatment
strategies, improving overall success rates. As
Al continues to evolve, it promises to reshape the
future of implant dentistry and lead us the future of
personalized and efficient oral healthcare (figure 1).1
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Figure 1. Al generated photo’

PURPOSE

The purpose of this study is to represent the
involvement of Al in the field of designing implant
supported dental prosthetic constructions.

MATERIAL AND METHODS

A comprehensive search from 140 sources using
databases such as PubMed, Google Scholar, Embase,
and MEDLINE and websites utilizing the keywords
"Implant AND AI" and "Implant AND Artificial
Intelligence* was conducted.

The focus was on extracting all relevant clinical
trials, systematic reviews, and meta-analyses. Out
of them 20 articles and websites have been used for
creating a narrative literature review pointing out
the advantages of Al used in digital dental implant
workflow.
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té literaturés, me qgéllim evidentimin e pérparésive
té pérdorimit té inteligjencés artificiale né rrjedhén
digjitale té implantologjisé dentare. Né vijim, u
realizua njé shqyrtim i detajuar i artikujve dhe fageve
interneti té réndésishme pér studimin, i cili e ngushtoi
mé tej pérzgjedhjen né studimet mé té sakta dhe mé
pérfagésuese lidhur me implantologjiné dentare me
rrjedhé plotésisht digjitale. Ky artikull pérmbledhés
thekson réndésiné e pérdorimit té inteligjencés
artificiale né praktikén klinike té pérditshme
stomatologjike, né fushén e implantologjisé orale dhe
né vijim té protetikés dentare.

REZULTATET DHE DISKUTIMI

Inteligjenca artificiale (IA) ka gjetur njé gamé té gjeré
aplikimesh né implantologjiné dentare. Shkenca dhe
inxhinieria jané ndikuar ndjeshém nga inteligjenca
artificiale dhe mésimi makinerik, ku sistemet mésojné
modele statistikore specifike mbi bazén e té dhénave
té disponueshme, me géllim parashikimin e sjelljes sé
mostrave té reja té té dhénave, duke fituar njékohésisht
fleksibilitet dhe autonomi né veprim. Autorét theksojné
se ekzistojné shembuj té sistemeve té inteligjencés
artificiale, si sistemet eksperte, metodat pér reduktimin
e dimensioneve dhe modelet probabilistike, té
cilat kapin aspekte té réndésishme té grupeve té té
dhénave dhe ofrojné njé gamé té pasur algoritmesh
dhe metodash, vecanérisht té pérshtatshme pér detyra
komplekse parashikuese, duke trajnuar algoritmet pér
té njohur dhe pérvetésuar modelet statistikore né njé
grup té caktuar té dhénash.3.4

Aplikimet e mundshme té inteligjencés artificiale
dhe inteligjencés sé shtuar (Augmented Intelligence
— Aul) né praktikén klinike jané publikuar sé fundmi
nga Komiteti i Standardeve pér Informatikén
Dentare i Shoqatés Amerikane té Stomatologjisé
(American Dental Association — ADA). Sipas kétij
publikimi, inteligjenca e shtuar i referohet pérdorimit
té inteligjencés artificiale si njé mjet ndihmés pér
klinicistét, duke shérbyer si plotésues i inteligjencés
njerézore gjaté kryerjes sé detyrave klinike.
Stomatologét duhet té inkurajohen té edukohen dhe té
trajnohen né pérdorimin e kétyre mjeteve té fugishme,
pasi ato mund té kené njé ndikim té konsiderueshém
né praktikén e tyre klinike. Pér mé tepér, ajo qé dikur
konsiderohej si dokumentacion shtesé dhe puné
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Subsequently, a thorough review of articles and
websites relevant for the study was undertaken,
which further narrowed down the selection to the
most accurate studies concerning implantology
with complete digital dental workflow. This review
article emphasizes the importance of usage of Al in
everyday dental clinical practice in the field of oral
implantology and subsequently dental prosthetics.

RESULTS AND DISCUSSION

AT has many indications in implant dentistry. Science
and engineering have been influenced by artificial
intelligence (AI) and machine learning where the
system learns specific statistical patterns and given
data set to predict the behavior of new data samples
that obtain both flexibility and autonomy of action.
Authors state that there exist examples of Al systems
such as expert systems, methods for dimensionality
reduction, and probabilistic models which capture
some important aspect of the data set offering a
rich variety of algorithms and methods particularly
suited for complex prediction tasks by training
the algorithms to recognize and capture statistical
patterns in a given data set.3.4

The potential applications of AI and augmented
intelligence (Aul) in clinical practice were recently
published by the American Dental Association
Standards Committee on Dental Informatics. It
was stated that Aul refers to using Al as a tool to
assist clinicians in performing tasks as an adjuvant
to human intelligence. Dentists must be encouraged
to educate themselves on how to use these powerful
tools since they can have a huge impact on their
clinical practice. Furthermore what was once
additional paperwork, clinical documentation can
demonstrate strengths in the software integrating
Al into electronic health records (EHRs). Today,
technologies, such as conversational Al workflow
assistant and documentation companion, provide
secure, convenient, and comprehensive clinical
documentation support.6.7.8.9

Digital dental implant workflow has been a field of
great interest. Today when we have social media,
and worldwide available internet sources that are
most well understood with schematic references
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administrative, sot, pérmes softueréve qé integrojné
inteligjencén artificiale né dosjet elektronike
shéndetésore (Electronic Health Records — EHR),
mund té shndérrohet né njé avantazh té réndésishém.
Aktualisht, teknologji té tilla si asistentét e rrjedhés sé
punés me inteligjencé bisedore dhe mjetet ndihmése
pér dokumentim klinik ofrojné mbéshtetje té sigurt, té
pérshtatshme dhe gjithépérfshirése pér dokumentimin
klinik.%”89

Njé rrjedhé digjitale skematike e implantologjisé
dentare paraget procesin e marrjes sé impresioneve
dentare digjitale, e ndjekur nga analiza e imazheve
tredimensionale (3D). Kéto imazhe mundésojné
segmentimin anatomik, si dhe vlerésimin e cilésisé
dhe sasisé sé kockés. Pér mé tepér, né vend té wax-
up-it analog, pérdoret wax-up-i digjital pér pacientin
virtual, duke mundésuar pércaktimin e implantit mé té
pérshtatshém dhe, né vijim, té llojit té suprastrukturave
qé i pérshtaten mé miré nevojave individuale té
pacientit. Rrjedha digjitale e implantologjisé dentare
pérfshin gjithashtu analizén e pozicionit optimal
té implanteve dhe pércaktimin e sakté té dizajnit té
guidés kirurgjikale. Mé tej, protetika dentare vijon
me marrjen e impresioneve digjitale pér realizimin e
dizajnit pérfundimtar protetik, i cili mund té prodhohet
ose pérmes teknologjive CAD/CAM, ose me ané té
printeréve dentaré (skema 2).1t
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from different sources. They are self explanatory
and can serve at lectures for professors and also for
students on different dental study programs to study.

A schematic digital dental workflow shows the
process of taking digital dental impressions then
the analysis of 3D images. These images show the
anatomy segmentation, then the quality and quantity
of the bone.

Also instead of analog, digital wax up has been
used for the virtual implant patient to decide which
implant should be used and subsequently what kind
of suprastructures match the most the particular
patient.

The digital dental implant workflow analyzes the
location of the implants and the correct position
of creating surgical guide design. Then the dental
prosthetics continues with digital dental impressions
to continue the manufacturing of the final prosthetic
design either by using CAD/CAM technologies of
by using dental printers (scheme 2).1%!!

Digital dental implant workflow
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Skema 2. Paraqitja skematike e rrjedhés digjitale té punés né implantologjiné dentare'
Scheme 2. Schematic representation of a digital dental implant workflow'!
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Mbledhja e té dhénave mundéson nxjerrjen e
informacionit nga bazat mjekésore té té dhénave,
duke marré né konsideraté vecanérisht tipin e kockés,
aspekt ky me réndési thelbésore gjaté vendosjes
sé implanteve dentare. Procesi i mbledhjes sé té
dhénave vijon me pérpunimin e tyre, verifikimin
e té dhénave, pérpunimin pérmes metodave KBE
(Knowledge-Based Engineering) dhe ofrimin e
té dhénave pér modelimin CAD. Mg pas, trajnimi
i inteligjencés artificiale pér modelim kérkon
pérzgjedhjen e té dhénave, konfigurimin e modelit
té TA-sé, verifikimin e modelit, pérdorimin e té
dhénave té trajnimit, variacionet e té dhénave dhe
procesin e trajnimit. Modelimi CAD i mbéshtetur nga
inteligjenca artificiale pérfshin ofrimin e té dhénave
té modelit té bazuara né IA, modelimin CAD té
bazuar né KBE dhe kontrollin e modelit pér géllime
optimizimi. Meqenése ky proces kérkon njohuri
té specializuara nga ekipi dentar, njé nga ményrat
mé té lehta pér pérvetésimin e tij éshté pérmes
skemave, fotografive, videove dhe materialeve té
tjera didaktike (skema 3).12

Data Data

collection processing

» Extraction of data * Data classification
from medical * Data verification
data-bases » Data processing by

* Consideration of KBE-methods
bone types, * Data provision for
human aspects CAD-modeling
and types of
fracture
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The collection of the data enables extraction of
data from their medical data bases that take into
consideration the types of bone most importantly
when inserting the dentals implant.

The collection of data then continues with data
processing, data verification, dataprocessing by KBE-
methods and data provision for CAD-modelling.
Then the Al-training for modelling requires
selection, Al model set up, model verification, usage
of Al training data, data variations and training.

The AI -supported CAD modeling uses Al based
model data provision, KBE based CAD modelling,
and model check for optimization.. Since this
requires knowledge from the dental team probably
one of the most easier way to learn is by schemes,
photos, videos and other materials (scheme 3).12

Al-supported
CAD
modeling

Al-training

for modelling

* Al-based model
data provision

* KBE-based CAD-
modeling

« Model check and
optimization

* Al system selection

= Al model setup

* Model verification

« Al training data

+ Data variations

« Training
convergence

Skema 3. Paraqitja skematike e rrjedhés sé té dhénave digjitale me ndihmén e IA"
Scheme 3. Showing of the digital data pathways with the help of AI

Rishikimi i literaturés nga Dr. Byron Park paraget
procesin e pérdorimit té inteligjencés artificiale
pér qasje té individualizuar dhe pér projektimin e
implanteve, abutmenteve dhe suprastrukturave mbi
implante. Dr. Byron Park, duke kombinuar pérvojén
e tij dhjetévjecare né stomatologjiné e pérgjithshme
me pasionin pér stomatologjiné digjitale, ka ndjekur
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Literature review by Dr Byron Park shows the
process of usage of Al for individual approach and
design of implants, abutments and suprastructures
over implants. Byron Park is combining in his10
years of experience in general dentistry and a
passion for digital dentistry has received training
in the latest digital dentistry tools such as dynamic
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trajnime né pérdorimin e mjeteve mé té avancuara
té stomatologjisé digjitale, si kirurgjia e implanteve
dentare me navigim dinamik, kapja e lévizjeve
té nofullés (jaw motion capture) dhe pérdorimi
i inteligjencés artificiale né diagnostikimin
e radiografive dentare. Pérmes pérdorimit té
pérditshém té teknologjive mé té fundit digjitale né
stomatologji, ai u ofron pacientéve té tij standardin
mé té larté té kujdesit dentar. Pérdorimi i njé rrjedhe
plotésisht digjitale té punés, si dhe réndésia e
posedimit té njé skaneri intraoral té pérshtatshém té
lidhur me printeré dentaré, mundéson prodhimin e
abutmenteve individuale, té cilat mund té pérshtaten
né ményré optimale pér ¢do pacient. Ky trend
duhet té adoptohet né ményré té miréstrukturuar, té
vlerésohet né ményré té pérshtatshme dhe té zbatohet
né praktikén e pérditshme klinike stomatologjike,
vecanérisht né fushén e implantologjisé orale.!3

Fontenele dhe bashképunétorét zhvilluan dhe
vlerésuan performancén e njé mjeti té ri té bazuar
né inteligjencé artificiale (IA), i mbéshtetur né rrjete
neurale konvolucionale (Convolutional Neural
Network — CNN), pér segmentimin automatik
tredimensional (3D) té kockés alveolare maksilare né
imazhet e tomografisé kompjuterike me rreze konike
(Cone-Beam Computed Tomography — CBCT).
Pér segmentimin e kockés alveolare né regjionin
alveolar té maksilés, autorét vuné re se segmentimi
manual kishte njé shkallé saktésie pak mé té larté;
megjithaté, koha e nevojshme pér pérpunimin me
modelin e inteligjencés artificiale ishte 116 heré mé
e shkurtér krahasuar me gasjen manuale.!4

Sakai dhe bashképunétorét pérdorén skanime
preoperative té tomografisé kompjuterike me rreze
konike (Cone-Beam Computed Tomography -
CBCT) pér té parashikuar protokollet e shpimit
gjaté vendosjes sé implanteve. U analizuan tre
protokolle shpimi: protokolli konvencional i shpimit
me pérdorimin e frezés pér filetim (tapping drill),
protokolli konvencional i shpimit pa pérdorimin
e frezés pér filetim dhe protokolli i shpimit me
diametér té reduktuar (undersized drilling). U
raportua njé saktési parashikuese prej 93,7%. Modeli
i inteligjencés artificiale i zhvilluar né kété studim
rezultoi efektiv né parashikimin e protokolleve té
shpimit bazuar né imazhet CBCT para ndérhyrjes
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navigated dental implant surgery, jaw motion capture
and artificial intelligence in diagnosis of dental
radiographs. By routinely using the latest digital
dentistry technology he offers his patients the highest
standard of dental care. The usage of complete
digital workflow, the importance of having a suitable
intraoral scanner connected with dental printers
enables manufacturing of individual abutments, that
can be suitable for every patient. This trend needs to
be well adapted, suitably evaluated and practiced in
every day clinical dental practice and especially oral
implantology.*®

Fontenele et al. developed and assessed the
performance of a novel artificial intelligence (AI)-
driven convolutional neural network (CNN)-based
tool for automated three-dimensional (3D) maxillary
alveolar bone segmentation on cone-beam computed
tomography (CBCT) images. For alveolar bone
segmentation of the maxillary alveolar region they
noted that the manual segmentation had a slightly
better accuracy rate and the time required for the Al
model was 116 times less than the manual approach.'*

Sakai et al. used preoperative cone bean computer
tomography (CBCT) scans to predict implant drilling
protocols Three drilling protocols were analyzed -
conventional drilling protocol with a tapping drill,
conventional drilling protocol without a tapping
drill, and undersized drilling protocol. A precision
accuracy of 93.7% was noted. The AI model
established in this study was effective in predicting
drilling protocols from CBCT images before
surgery, suggesting the possibility of developing a
decision-making support system to promote primary
stability.'

A systematic review by Revilla-Leon et al. noted
the overall accuracy range of 93.8%-98% of the Al
models in the different reviewed studies. AI models
analyzed by the authors show that tools for surgical
planning, offer capabilities in jawbone mineral
density estimation, drilling protocol prediction,
surgical classification for sinus augmentation,
root inclination measurement, and implant-ridge
relationship classification. They authors proved that
although some Al models outperform human experts
in tasks, such as buccal bone thickness analysis, they
remain in development and should complement
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kirurgjikale, duke sugjeruar mundésiné e zhvillimit té
njé sistemi mbéshtetés pér vendimmarrje me qéllim
promovimin e stabilitetit primar té implanteve.!>

Njé rishikim sistematik nga Revilla-Leén dhe
bashképunétorét raportoi se diapazoni i saktésisé sé
pérgjithshme té modeleve té inteligjencés artificiale
né studimet e shqyrtuara varionte nga 93,8% deri né
98%. Modelet e inteligjencés artificiale té analizuara
ngaautorét treguan se mjetet pér planifikim kirurgjikal
ofrojné aftési né vlerésimin e densitetit mineral té
kockés sé nofullés, parashikimin e protokolleve té
shpimit, klasifikimin kirurgjikal pér augmentimin
e sinusit, matjen e inklinacionit té rrénjéve dentare
dhe klasifikimin e marrédhénies implant—kreshté
alveolare. Autorét déshmuan se, megjithése disa
modele té inteligjencés artificiale i tejkalojné
ekspertét njerézoré né detyra té caktuara, si analiza e
trashésisé sé kockés bukale, kéto sisteme jané ende
né fazé zhvillimi dhe duhet té shérbejné si plotésuese
e gjykimit profesional té ekspertéve. Gjithashtu, né
zhvillimin e inteligjencés artificiale pér planifikimin
e implanteve, performanca e saj éshté pérmirésuar
me rritjen e madhésisé sé seteve té té dhénave, duke
arritur mbi 70% saktési parashikuese me pérdorimin
e té paktén pesédhjeté imazheve. Vlen té theksohet
se inteligjenca artificiale demonstroi njé saktési prej
83% né lokalizimin e shénuesve radiografiké prej
gutta-perke né stentet radiografike, duke sugjeruar
se integrimi i planeve shtesé té imazherisé mund
té pérmirésojé mé tej detektimin dhe té minimizojé
normat e gabimit.'

Mangano dhe bashképunétorét kané treguar se
implantologjia dentare ka pérjetuar njé transformim
té réndésishém me integrimin e teknologjive té
inteligjencés artificiale (IA). Inteligjenca artificiale
ka ushtruar njé ndikim té madh né implantologjiné
dentare, duke theksuar réndésiné e saj né diagnostiké,
planifikimin e trajtimit dhe rezultatet pér pacientin.
Autorét kané déshmuar se analiza e imazheve e
drejtuar nga inteligjenca artificiale dhe algoritmet
e mésimit té thellé rrisin saktésiné e vendosjes
sé implanteve, duke reduktuar rreziget dhe duke
optimizuar aspektet estetike. Gjithashtu, analitika
e té dhénave e bazuar né inteligjencé artificiale
ofron njohuri té vlefshme mbi strategjité e trajtimit
té individualizuara pér pacientin, duke pérmirésuar
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expert judgments. Also in the development of Al
for implant planning, Al performance has improved
with larger datasets, achieving over 70% prediction
accuracy with at least fifty images. Notably, the
Al demonstrated 83% accuracy in localizing
radiographic stent gutta-percha markers, suggesting
that integrating additional imaging planes could
further refine detection and minimize error rates.'®

Mangano et al. have shown that implant dentistry has
witnessed a transformative shift with the integration
of artificial intelligence (AI) technologies. Al
has made a huge impact on implant dentistry,
emphasizing the importance on diagnostics,
treatment planning, and patient outcomes. Authors
have proven that Al-driven image analysis and deep
learning algorithms enhance the precision of implant
placement, reducing risks and optimizing aesthetics.
Also Al-driven data analytics provide valuable
insights into patient-specific treatment strategies,
improving overall success rates. As Al continues
to evolve, it promises to reshape the landscape of
implant dentistry and lead in an era of personalized
and efficient oral healthcare.'”

A case was performed in China in 2017 where two
implants were placed in a patient by a robot without
any intervention by the dentist. Several clinical
reports have been published in the literature where
successful implant placements have been done by
robots. This clarifies the importance of creating a
machine that can work even more efficient than the
human itself.'®

Since robotics have emerged through a wide open
gate, besides their efficacy and enormous benefits
dental implant robots have limitations including
cost, difficulty in accessing hard-to-reach areas (e.g.
second molars), and the inability to manage complex
cases (e.g. compromised sinus/nerves, esthetic
zone, and insufficient bone quality and quantity)
and perform advanced reconstructive procedures.
Humans have created machines thus making them
inevitably of high intellectual potential, so tasks still
require human expertise. However, dental implant
robots have demonstrated good accuracy in implant
positioning. Most of the stydies have been however
performed in vitro. To ensure long-term safety and
efficacy, further high-quality clinical studies are
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normat e pérgjithshme té suksesit. Me evolucionin e
vazhdueshém té inteligjencés artificiale, pritet gé ajo
té riformésojé peizazhin e implantologjisé dentare
dhe té udhéheqé drejt njé epoke té kujdesit oral té
personalizuar dhe efikas.'”

Njé rast klinik u realizua né Kiné né vitin 2017,
ku dy implante u vendosén te njé pacient nga njé
robot, pa asnjé ndérhyrje direkte nga stomatologu.
Né literaturé jané publikuar disa raporte klinike qé
dokumentojné vendosje té suksesshme té implanteve
té kryera nga roboté. Kéto gjetje theksojné réndésiné
e zhvillimit té sistemeve té automatizuara qé mund
té funksionojné me efikasitet edhe mé té larté se ai
njerézor né detyra specifike klinike.!8

Meqgenése robotika ka hyré gjerésisht né praktikén
klinike, pérvec efikasitetit dhe pérfitimeve té shumta
gé ofrojné robotét pér implantologjiné dentare,
ekzistojné edhe kufizime té caktuara. Kéto pérfshijné
kostonelarté, véshtirésiné e aksesit né zona anatomike
té véshtira pér t’u arritur (p.sh. molarét e dyté), si
dhe pamundésiné pér té menaxhuar raste komplekse,
si situatat me sinus ose nerva té komprometuar,
zonén estetike dhe rastet me cilési dhe sasi té
pamjaftueshme kockore, apo pér té kryer procedura
té avancuara rekonstruktive. Ndonése njeriu ka
krijuar makinat, duke u dhéné atyre potencial té larté
intelektual, disa detyra klinike vazhdojné té kérkojné
domosdoshmérisht ekspertizé njerézore. Megjithaté,
robotét pér implantologji dentare kané demonstruar
saktési té miré né pozicionimin e implanteve. Pjesa
mé e madhe e studimeve, megjithaté, jané realizuar
in vitro. Pér té garantuar siguriné dhe efikasitetin
afatgjaté, nevojiten studime klinike shtesé me cilési
té larté. Pér mé tepér, megenése studimet ekzistuese
jané té kufizuara kryesisht né kushte laboratorike
ose né raste té thjeshta klinike, nuk jané dhéné
rekomandime specifike lidhur me pérshtatshmériné
e pérdorimit té robotéve pér implantologji dentare
né kushte té vecanta klinike. Pér kété arsye, autorét
kané arritur né pérfundimin se kryerja e studimeve
té métejshme dhe eksplorimi i rasteve té ndryshme
klinike do té ishte me pérfitim té madh. Robotét e
rinj duhet té projektohen me mé shumé opsione dhe
funksionalitete krahasuar me robotét aktualé pér
implantologji dentare. Eshté treguar se kéta roboté
duhet té kené pérmasa mé té vogla, né ményré qé té
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needed. Moreover, since existing studies are limited
to laboratory settings or simple cases, no specific
recommendations have been made regarding the
suitability of dental implant robots for specific
conditions. That is why authors came to conclusion
that conducting more studies and exploring different
cases would be beneficial. New robots need to
be designed with more options and functionality
compared to current dental implant robots. It has been
shown that these new robots should have a smaller
size to be able to assist dentists during auxiliary
surgeries such as GBR and sinus lift procedures
and incorporate Al. Current studies elaborate that
the integration of Al into dental implant robots has
the potential to revolutionize the field by providing
real-time guidance, dynamic decision-making, and
autonomous surgical capabilities.!-*

Working under the slogan THE FUTURE IS NOW
as therapists we are somehow challenged in the race
with the robots and machines we have created.

There are so many instruments created in the moment
now as we write and to keep up in pace with the latest
technologies, designs, creations we must learn all
the time, educate ourselves — so that we can educate
others. The year 2025 has shown that Al in dentistry
does not mean replacement of dentists but moreover
it’s about giving them better tools in their hands to
care for patients. Al clinically validated and FDA
clearance with the most effective Al dental tools are
those that educate therapists, making peoples’ time
precious and incorporating itself into daily digital
workflow.?®

The most important thing as a true lesson to be learned
from 2025 is that Al gives practical, well-validated
tools that enhance humans’ work. It is believed that
the next generation of Al solutions will not replace
dentists, but it will amplify their expertise, allowing
them to make more data-driven decisions while
educating and empowering their patients. Also the
dental team who embrace Al-driven advancements
today will be the leaders of tomorrow’s digital
dentistry landscape. Education never ends and is
now magnified with the help of AL.*
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asistojné stomatologét gjaté ndérhyrjeve ndihmése
kirurgjikale, si procedurat e rigjenerimit té udhéhequr
té kockés (GBR) dhe ngritjes sé sinusit (sinus lift), si
dhe té integrojné inteligjencén artificiale. Studimet
aktuale theksojné se integrimi i inteligjencés
artificiale né robotét pér implantologji dentare
ka potencialin té revolucionarizojé kété fushé,
duke ofruar udhézim né kohé reale, vendimmarrje
dinamike dhe aftési kirurgjikale autonome.'%-*

Duke vepruar nén sloganin “E ARDHMJA ESHTE
TANI”, ne si klinicisté pérballemi me njé sfidé té
re né garén me robotét dhe makinat qé veté i kemi
krijuar.

Aktualisht po krijohen vazhdimisht instrumente
dhe teknologji té reja, dhe pér té ecur né hap me
zhvillimet mé té fundit, dizajnet dhe inovacionet, ne
duhet té mésojmé né ményré té vazhdueshme dhe té
investojmé né edukimin toné profesional, né ményré
gé mé pas té jemi né gjendje té edukojmé edhe té
tjerét. Viti 2025 ka treguar se inteligjenca artificiale
né stomatologji nuk nénkupton zévendésimin e
stomatologéve, por pérkundrazi, pajisjen e tyre
me mjete mé té mira pér ofrimin e kujdesit ndaj
pacientéve. Mjetet mé efektive dentare té bazuara né
inteligjencé artificiale, té validuara klinikisht dhe té
miratuara nga Administrata Amerikane e Ushqimit
dhe Barnave (FDA), jané ato qé edukojné klinicistét,
optimizojné kohén e njerézve dhe integrohen né
ményré organike né rrjedhén e pérditshme digjitale
té punés.®»

Mésimi mé i réndésishém qé duhet nxjerré nga viti
2025 éshté se inteligjenca artificiale ofron mjete
praktike dhe té miré-validuara, té cilat pérmirésojné
dhe fugizojné punén njerézore. Besohet se gjenerata
e ardhshme e zgjidhjeve té bazuara né inteligjencé
artificiale nuk do t’i zévendésojé stomatologét,
por do té amplifikojé ekspertizén e tyre, duke u
mundésuar marrjen e vendimeve mé té bazuara né té
dhéna, si dhe edukimin dhe fuqgizimin e pacientéve.
Po ashtu, ekipet dentare qé pérqafojné sot pérparimet
e drejtuara nga inteligjenca artificiale do té jené
liderét e peizazhit té stomatologjisé digjitale té sé
nesérmes. Edukimi nuk pérfundon kurré dhe tashmé
éshté i fugizuar né ményré té ndjeshme me ndihmén
e inteligjencés artificiale.?
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CONCLUSION

Aswith everything that is new, the implementation on
Al in the field of implant supported dental prosthetic
constructions must be meticulously followed, saved
and analyzed in the future for creating long term
studies from which future generations will benefit
from for the well being of the patients. Also even
more important as a powerful tool AI will help the
dental team to learn more with easiness especially in
the field of implant retained dental suprastructures,
so as to know which system, with which precision
should be applied in achieving better overall health
treatment that will improve the longevity of the
construction and quality of life of the patients.
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PERFUNDIMI

Ashtusicdorisitjetér, zbatimiiinteligjencésartificiale
né fushén e konstruksioneve protetike dentare té
mbéshtetura né implante duhet té monitorohet,
dokumentohet dhe analizohet me kujdes né té
ardhmen, me géllim krijimin e studimeve afatgjata,
nga té cilat do té pérfitojné brezat e ardhshém dhe,
mbi té gjitha, mirégenia e pacientéve. Po aq e
réndésishme éshté edhe roli i inteligjencés artificiale
si njé mjet i fugishém edukativ, i cili do t’i ndihmojé
ekipet dentare té pérvetésojné njohuri mé lehté,
vecanérisht né fushén e suprastrukturave protetike
dentare té mbéshtetura né implante, né ményré qé té
pércaktohet se cili sistem dhe me ¢faré niveli saktésie
duhet té aplikohet pér té arritur trajtime shéndetésore
mé cilésore, té cilat pérmirésojné jetégjatésiné e
konstruksioneve protetike dhe cilésiné e jetés sé
pacientéve.

REFERENCAT

1. Gao S, Wang X, Xia Z, Zhang H, Yu J, Yang F.
Artificial Intelligence in Dentistry: A Narrative
Review of Diagnosticand Therapeutic Applications.
Med Sci Monit. 2025 Apr 8;31:e946676. doi:
10.12659/MSM.946676.  PMID:  40195079;
PMCID: PMC11992950

2. https://www.freepik.com/premium-
ai-image/dental-implant-3d-model-ai-
generative 43147517.htm

3. International Organization for Standardization
ISO/IEC TR 24028:2020 Information technology -
Artificial intelligence - Overview of trustworthiness
in artificial intelligence. https://www.iso.org/
standard/77608.html?browse=tc

4. Wooldridge M.J., Jennings, N.R., Intelligent
agents: Theory and practice. Knowl Eng Rev.
1995; 10:115-152 Crossref Scopus (4530)

5. Das, K. Behera, R.N. A survey on machine
learning: Concept, algorithms and applications.
IJIRCCE. 2017; 5:1301-1309

6. American  Dental = Association.  Artificial
Intelligence and Dentistry. Available at: adanews.
ada.org/ada-news/ /june/artificial-intelligence-
and-dentistry. Accessed December 13, 2023.

7. Mullins J, Yansane A, Kumar SV, et al. Assessing

APOLONIA 60-61- fq. 179-190, Dhjetor 2025

Budima Pejkovska Shahpaska", Marija Peeva Petrevska? Julijana Nikolovska?,
Blagoja Dastevski?, Bruno Nikolovski', Katerina Zlatanovska?,
Julija Zarkova Atanasova‘, Meri Lazarova®, Fatos Xhelili¢

KONSTRUKSIONET PROTETIKE DENTARE TE MBESHTETURA NE IMPLANTE ME
PERDORIMIN E INTELIGJENCES ARTIFICIALE - ARTIKULL PERMBLEDHES

10.

11.

12.

13.

14.

15.

16.

-188-

Almarshedy BS, Al-Saaib MY, Al Jfshar RM,
Aljohani AS, Alshareef AH, Muhayya M, Al-Harbi
NH. The Impact of Artificial Intelligence on Dental
Implantology: A Narrative Review. Cureus. 2023
Oct 30;15(10):e47941. doi: 10.7759/cureus.47941.
PMID: 38034167; PMCID: PMC10685062.

https://pmc.ncbi.nlm.nih.gov/articles/
PMC10685062/

Revilla-Le6n M, Gémez-Polo M, Vyas S, et al.
Artificial intelligence applications in implant
dentistry: A systematic review. J Prosthet
Dent. 2023;129(2):293-300. doi: 10.1016/j.
prosdent.2021.05.008. [DOI] [PubMed] [Google
Scholar]

Bahaaeldeen M. Elgarba, Rocharles Cavalcante
Fontenele, Mihai Tarce, Reinhilde Jacobs,Artificial
intelligence serving pre-surgical digital implant
planning: A scoping review, Journal of Dentistry,
Volume 143, 2024, 104862, ISSN 0300-5712,
https://doi.org/10.1016/j.jdent.2024.104862

Kreis, Alexander & Walzel, Bernhard & Schafer,
Ute & Hirz, Mario. (2021). Onsite Medical
Implants Creation by Combination of Enhanced
Design Methods and 3D Printing. Computer-Aided
Design and Applications. 19. 336-345. 10.14733/
cadaps.2022.336-345

https://instituteofdigitaldentistry.com/implants/
dental-implant-treatment-from-start-to-finish-
using-3shape-trios/

Fontenele RC, Gerhardt MD, Picoli FF, et al.
Convolutional neural network-based automated
maxillary alveolar bone segmentation on cone-
beam computed tomography images. Clin Oral
Implants Res. 2023;34:565-574. doi: 10.1111/
clr.14063. [DOI] [PubMed] [Google Scholar][Ref
list]

Sakai T, Li H, Shimada T, et al. Development
of artificial intelligence model for supporting
implant drilling protocol decision making J
Prosthodont Res. 2023;67:360-365. doi: 10.2186/
jpr.JPR_D_22_00053. [DOI] [PubMed] [Google
Scholar][Ref list]

Revilla-Leon M, Gomez-Polo M, Vyas S,
Barmak BA, Galluci GO, Att W, Krishnamurthy
VR. J Prosthet Dent. Artificial intelligence
applications in implant dentistry: a systematic
review. 2023;129:293-300. doi: 10.1016/j.
prosdent.2021.05.008. [DOI] [PubMed] [Google
Scholar][Ref list]

APOLONIA 60-61 - pg. 179-190 December 2025



Budima Pejkovska Shahpaska', Marija Peeva Petrevska?, Julijana Nikolovska?,
Blagoja Dastevski?, Bruno Nikolovski', Katerina Zlatanovska?,
Julija Zarkova Atanasova*, Meri Lazarova®, Fatos Xhelili

KONSTRUKSIONET PROTETIKE DENTARE TE MBESHTETURA NE IMPLANTE ME
PERDORIMIN E INTELIGJENCES ARTIFICIALE - ARTIKULL PERMBLEDHES

10.

11.

12.

13.

14.

15.

16.

APOLONIA 60-61- fq. 179-190, Dhjetor 2025

the completeness of periodontal disease
documentation in the EHR: a first step in measuring
the quality of care. BMC Oral Health. 2021;21:282

Altalhi AM, Alharbi FS, Alhodaithy MA,
Almarshedy BS, Al-Saaib MY, Al Jfshar RM,
Aljohani AS, Alshareef AH, Muhayya M, Al-Harbi
NH. The Impact of Artificial Intelligence on Dental
Implantology: A Narrative Review. Cureus. 2023
Oct 30;15(10):e47941. doi: 10.7759/cureus.47941.
PMID: 38034167; PMCID: PMC10685062.

https://pmc.ncbi.nlm.nih.gov/articles/
PMC10685062/

Revilla-Le6n M, Gémez-Polo M, Vyas S, et al.
Artificial intelligence applications in implant
dentistry: A systematic review. J Prosthet
Dent. 2023;129(2):293-300. doi: 10.1016/j.
prosdent.2021.05.008. [DOI] [PubMed] [Google
Scholar]

Bahaaeldeen M. Elgarba, Rocharles Cavalcante
Fontenele, Mihai Tarce, Reinhilde Jacobs,Artificial
intelligence serving pre-surgical digital implant
planning: A scoping review, Journal of Dentistry,
Volume 143, 2024, 104862, ISSN 0300-5712,
https://doi.org/10.1016/j.jdent.2024.104862

Kreis, Alexander & Walzel, Bernhard & Schafer,
Ute & Hirz, Mario. (2021). Onsite Medical
Implants Creation by Combination of Enhanced
Design Methods and 3D Printing. Computer-Aided
Design and Applications. 19. 336-345. 10.14733/
cadaps.2022.336-345

https://instituteofdigitaldentistry.com/implants/
dental-implant-treatment-from-start-to-finish-
using-3shape-trios/

Fontenele RC, Gerhardt MD, Picoli FF, et al.
Convolutional neural network-based automated
maxillary alveolar bone segmentation on cone-
beam computed tomography images. Clin Oral
Implants Res. 2023;34:565-574. doi: 10.1111/
clr.14063. [DOI] [PubMed] [Google Scholar][Ref
list]

Sakai T, Li H, Shimada T, et al. Development
of artificial intelligence model for supporting
implant drilling protocol decision making J
Prosthodont Res. 2023;67:360-365. doi: 10.2186/
jpr.JPR_D_22_00053. [DOI] [PubMed] [Google
Scholar][Ref list]

Revilla-Le6n M, Gomez-Polo M, Vyas S,
Barmak BA, Galluci GO, Att W, Krishnamurthy
VR. J Prosthet Dent. Artificial intelligence

Budima Pejkovska Shahpaska", Marija Peeva Petrevska?, Julijana Nikolovska?,
Blagoja Dastevski?, Bruno Nikolovski', Katerina Zlatanovska?,
Julija Zarkova Atanasova‘, Meri Lazarova®, Fatos Xhelili¢

KONSTRUKSIONET PROTETIKE DENTARE TE MBESHTETURA NE IMPLANTE ME
PERDORIMIN E INTELIGJENCES ARTIFICIALE - ARTIKULL PERMBLEDHES

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

-189-

Mangano FG, Admakin O, Lerner H, Mangano
C. Artificial intelligence and augmented reality
for guided implant surgery planning: a proof of
concept. J Dent. 2023;133:104485. doi: 10.1016/j.
jdent.2023.104485. [DOI] [PubMed] [Google
Scholar][Ref list]

Li Z, Xie R, Bai S, Zhao Y. J. Implant placement
with an autonomous dental implant robot: a clinical
report. Prosthet Dent. 2023;S0022-3913:124—
125. doi: 10.1016/j.prosdent.2023.02.014. [DOI]
[PubMed] [Google Scholar][Ref list]

Y. Wu, F. Wang, S. Fan, J.K.F. Chow Robotics in
dental implantology Oral Maxillofac Surg Clin, 31
(2019), pp. 513-518

B. Tao, Y. Feng, X. Fan, et al.Accuracy of dental
implant surgery using dynamic navigation and
robotic systems: an in vitro study J Dent, 123
(2022), Article 104170

K. jie Cheng, T. shu Kan, Y. feng Liu, et al.
Accuracy of dental implant surgery with robotic
position feedback and registration algorithm:
an in-vitro study Comput Biol Med, 129 (2021),
Article 104153

Y. Yan, Y. Jia A review on human comfort factors,
measurements, and improvements in human-robot
collaboration Sensors, 22 (2022), p. 7431

Z. Xu, Y. Xiao, L. Zhou, et al. Accuracy and
efficiency of robotic dental implant surgery with
different human-robot interactions: an in vitro
study J Dent, 137 (2023), Article 104642

T. shu Kan, K. jie Cheng, Y. feng Liu, et
al.Evaluation of a custom-designed human-robot
collaboration control system for dental implant
robot Int J Med Robot Comput Assist Surg, 18
(2022), p. 2346

https://bola.ai/blog/ai-in-dentistry-2025-hype-vs-
practical-solutions/

https://www.dentaleconomics.com/science-tech/
artificial-intelligence/article/55286570/5-ways-ai-
is-on-track-to-reshape-dentistry-in-2025

APOLONIA 60-61 - pg. 179-190 December 2025



Budima Pejkovska Shahpaska', Marija Peeva Petrevska?, Julijana Nikolovska?,
Blagoja Dastevski?, Bruno Nikolovski', Katerina Zlatanovska?,
Julija Zarkova Atanasova*, Meri Lazarova®, Fatos Xhelili®

KONSTRUKSIONET PROTETIKE DENTARE TE MBESHTETURA NE IMPLANTE ME
PERDORIMIN E INTELIGJENCES ARTIFICIALE - ARTIKULL PERMBLEDHES

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

APOLONIA 60-61- fq. 179-190, Dhjetor 2025

applications in implant dentistry: a systematic
review. 2023;129:293-300. doi: 10.1016/j.
prosdent.2021.05.008. [DOI] [PubMed] [Google
Scholar][Ref list]

Mangano FG, Admakin O, Lerner H, Mangano
C. Artificial intelligence and augmented reality
for guided implant surgery planning: a proof of
concept. J Dent. 2023;133:104485. doi: 10.1016/j.
jdent.2023.104485. [DOI] [PubMed] [Google
Scholar][Ref list]

Li Z, Xie R, Bai S, Zhao Y. J. Implant placement
with an autonomous dental implant robot: a clinical
report. Prosthet Dent. 2023;S0022-3913:124—
125. doi: 10.1016/j.prosdent.2023.02.014. [DOI]
[PubMed] [Google Scholar][Ref list]

Y. Wu, F. Wang, S. Fan, J.K.F. Chow Robotics in
dental implantology Oral Maxillofac Surg Clin, 31
(2019), pp. 513-518

B. Tao, Y. Feng, X. Fan, et al.Accuracy of dental
implant surgery using dynamic navigation and
robotic systems: an in vitro study J Dent, 123
(2022), Article 104170

K. jie Cheng, T. shu Kan, Y. feng Liu, et al.
Accuracy of dental implant surgery with robotic
position feedback and registration algorithm:
an in-vitro study Comput Biol Med, 129 (2021),
Article 104153

Y. Yan, Y. Jia A review on human comfort factors,
measurements, and improvements in human—robot
collaboration Sensors, 22 (2022), p. 7431

Z. Xu, Y. Xiao, L. Zhou, et al. Accuracy and
efficiency of robotic dental implant surgery with
different human-robot interactions: an in vitro
study J Dent, 137 (2023), Article 104642

T. shu Kan, K. jie Cheng, Y. feng Liu, et
al.Evaluation of a custom-designed human—robot
collaboration control system for dental implant
robot Int J Med Robot Comput Assist Surg, 18
(2022), p. 2346

https://bola.ai/blog/ai-in-dentistry-2025-hype-vs-
practical-solutions/

https://www.dentaleconomics.com/science-tech/
artificial-intelligence/article/55286570/5-ways-ai-
is-on-track-to-reshape-dentistry-in-2025

Budima Pejkovska Shahpaska", Marija Peeva Petrevska? Julijana Nikolovska?,

Blagoja Dastevski?, Bruno Nikolovski', Katerina Zlatanovska?,
Julija Zarkova Atanasova‘, Meri Lazarova®, Fatos Xhelili¢

KONSTRUKSIONET PROTETIKE DENTARE TE MBESHTETURA NE IMPLANTE ME
PERDORIMIN E INTELIGJENCES ARTIFICIALE - ARTIKULL PERMBLEDHES

-190-

APOLONIA 60-61 - pg. 179-190 December 2025



