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INTRODUCTION  
Teeth   make   an   integral   part   of   general   well-

being,   missing   teeth   can   impact significantly 

and addressing this becomes a priority to restore 

optimal health. Dental implants have become the 

most accepted prosthetic alternative for missing 

teeth and are expected to remain a preferred choice 

for clinicians and patients. Dental implants offer 

varied advantages over   conventional   replacement   

alternatives.   Dental   implants   will   need   further   

repair   and maintenance in due course of time due 

to biological and mechanical complications. During 

this phase, clinicians need information about the 

implant system used, abutment type, fixation 

method etc.1,2 

Each implant is unique to its brand and varies in 

make, shape and design, and will need  specific 

components or tools during the repair. Identifying 

the implant brand is crucial for further intervention 

and the conventional tools available for implant 

identification are the patient's previous records and 

radiographs. When implant records are not available 

or the patient chooses to make follow-ups in other 

regions of the world, the identification process 

becomes   challenging   to   the   clinicians.3  Then   

clinician   turns   to   radiographs   making   an 

assumption about the implant system in question 

based on the make and shape of the implant, which 

is less accurate and needs significant time and effort. 

Errors in implant identification may   result   in   

compromised   treatment,   potential   complications,   

unnecessary   expenses incurred in the refabrication 

of prostheses etc.4 

The difficulty of implant identification is influenced 

by factors such as implant market size and variety of 

designs, dental tourism, and the clinician's 

experience.3 The plethora of designs by over 220 

implant manufacturers across the globe,5  evolving 

implant designs to meet changing needs makes it 

challenging for clinicians to remember these 

different designs and   identify   when   needed.   

Dental   tourism   has   become   a   trend   today   as   

patients   travel globally for dental treatment based 

on cost and convenience. Patients may get dental 

implants placed at one place and may choose to 

restore or follow up at another region.3 Clinicians 

face significant   challenges   in   identifying   

implants   without   relevant   records.   The   ease   

of identification   is   proportional   to   the   

experience   of   the   clinicians.   It   becomes   a   
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task   for clinicians less familiar with various implant 

brands and designs. 

Considering these challenges several methods have 

been proposed for implant identification and the 

current review focuses on discussing the various 

methods for implant identification spanning from 

earlier to current approaches. 

 

MATERIALS AND METHOD 
For this review, comprehensive data from databases, 

including PubMed, Scopus, Cochrane,   and   Google   

Scholar,   was   thoroughly   examined.   For   a   

literature   search,   the keywords used were dental 

implant identification, dental implants, 

classification, artificial intelligence,  deep  learning  

and  a  combination  of  these  keywords.  Only  

English-language journal  articles,   conference   

proceedings   and   patents published  until   2023   

were   included, ensuring the most up-to-date and 

relevant information regarding implant 

identification.  

Figure 1 depicts a flowchart showing the process of 

study selection following PRISMA guidelines. The 

titles and abstracts were screened for inclusion 

criteria i.e., studies that provide insights into the 

methods and technologies used for the identification 

of dental implant   systems.   These   included   

original   research   articles,   review   articles,   

systematic reviews, conference proceedings and 

patents. The full text of articles was screened 

adhering to the inclusion criteria. Studies that do not 

provide insights into dental implant identification 

methods were excluded. 

 

 

RESULTS  

The search strategy yielded forty-three articles that 

provided insights into dental implant identification. 

After screening the full text and eliminating 

duplicates, the data from selected articles were 

extracted in a Microsoft Excel sheet which included, 

the author, title, journal, year, language of 

publication, type of manuscript, objectives and 

findings of the study. The selected studies range 

from past to present perspectives and gave a wide 

range of insights   about   dental   implant   

identification,   emphasising   the   need   for   dental   

implant identification,   challenges   encountered   in   

identification,   different   methods   suggested   by 

authors,  and  original  research  testing AI  models  

in  dental  implant  identification.  Among selected   

studies,  27   studies   tested   the   performance   of   

AI   models   in   dental   implant identification. 

 

DISCUSSION  

The   articles   obtained from   the   search   strategy  

were   studied   and  the   implant  identification 

methods recommended are summarised and 

presented.            Sahiwal I G. et al6 documented the 

basic design of dental implants that would help 

clinicians identify these design features in a 

radiograph to identify the brand. They collected 

implants from manufacturers and segregated them as 

threaded, non-threaded, tapered and non-tapered and 

documented the design features into coronal, apical 

and midbody. These features   included   connection,   

thread   type,   collar,   flange   and   some   unique   

features.  This document gives basic knowledge 

about  the design  of  different implant  brands  and 

helps clinicians   identify   implants   from   

radiographs.   In   similar   studies   conducted   by   

the   same researchers,   the   design   features   were   

documented   using   radiographic   images   of   

dental implants   taken   at   specific   angulation   

between   –10°and   +10°vertical   inclination.7,8  In   

the initial study, visual features were documented 

and in the subsequent study, they documented 

radiographic   features   to   provide   basic   

knowledge   of   implant   designs.  Although   design 

documentation gave basic information, it was 

limited to a few implant systems and clinicians had 

to read features from the document and correlate 

them in a radiograph which would be time and 

Figure 1: Flowchart showing the process of study selection by 
PRISMA guidelines. 

Table 1: Proposed implant identification methods and their 
limitations. 
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effort-consuming. Michelinakis et al9 proposed 

implant recognition software. They collected all 

relevant information including images of different 

implant brands through an internet search using the 

keywords,   dental   implants,   dental   implant   

manufacturers,   and   dental   implant   companies. 

With 231 implant designs produced by 87 

manufacturers across 21 countries, they created a 

database   of   known   implant   systems.   Several   

leading   questions   regarding   the   implant   in 

question will retrieve possible matching implants 

from the database. To identify an implant, 

information in each of the drop-down menus i.e., 

implant details should be fed manually. It will 

provide possible matching implants based on 

information fed, and then, a dentist has to match with 

that of the implant in question to conclude regarding 

the implant system. The software  does   not   directly   

analyse   the  images   but   provides   matching   

implants  based   on answers to the queries, and then, 

a dentist has to match them with that of the patient 

which is time-consuming. Although the software 

initially offered some help, later it was not updated 

with a comprehensive database. Rami Jandali 

developed a miniature radiofrequency chip which is 

fitted into a dental  implant screw  hole, and  the chip  

is laden  with information  about the  implant system.  

A wireless reader communicates with the chip and 

implant information is retrieved.10 A wireless reader 

sends electromagnetic waves to activate the chip 

which could be hazardous to humans, and every 

clinician may not be equipped with this special 

device. Daher et al recommended maintaining an 

implant record form with complete information  

about the implant and one copy to be given to the 

patient and another to be retained with the  

clinician.11 Patients may lose the form or may 

choose to visit another clinic at another place based 

on their preference and convenience, either way, the 

record is of no use.       Lustig et al proposed the use 

of a QR-encoded implant identification wallet 

providing a universal   identification   method.   The   

software   for   creating   these   QR-encoded   cards   

is CardExchange   Producer   Premium   available   

online   from   CardExchange   Solutions.   The 

process for creating the cards involves opening the 

CardExchange program, configuring the layout, and 

connecting to a patient database, the database should 

include patient information such as name and details 

about the implant. Patient information is imported 

into the card  design, including implant site, 

company, type, restoration, and torque value. The 

finalised card  is saved and  printed, featuring 

scanning  capabilities for quick  identification using  

a smartphone equipped with a QR Reader.12            

Sharma D et al surveyed 104 implantologists to 

understand record-keeping systems and   dental   

implant   identification   process   for   dental   

implant   patients.   86.7%   of   the practitioners   

used   conventional   patient   treatment   cards   to   

maintain   data   and   practice management software 

and photographs were used by 5.3%. They found 

that 77% depended on   clinical   judgement   and   

radiographic   interpretation  for   implant  

identification.   Seeking colleague's help and internet 

sources was considered by 37.3% of professionals. 

9.3% sought help from implant identification apps.13                    

Sharma D et al  proposed the Sharma Jhingta  system 

of  implant identification, numbering,   and   

nomenclature   system.   The   first   and   second   

components   of   the   system involved quadrant and 

tooth numbers as per the FDI system revealing 

implant location. The third   component   involves   a   

symbol   for   an   endosseous   implant.   The   fourth   

component involves the diameter and length of the 

implant. The fifth component involves the brand and 

manufacturer of the implant. implant manufacturer 

reference card/ warranty card suggested to be   

attached   with   patient   card.   The   sixth   

component   gave   information   about   prosthesis, 

material and retention type. The seventh component 

is for additional information such as implant 

abutment connection. This system was suggested by 

authors for documentation and communication.13 

The use of bar code encryption by implant 

manufacturers to be adopted as medical device 

regulations and incorporating laser-etched batch and 

serial numbers in implant collars to retrieve implant 

information have been suggested in the literature.13-

15                  

Morais P et al proposed  a   novel   computer-aided  

framework   for dental implant recognition. This 

method was based on image processing concepts 

using a machine learning technique,   the   k-nearest   

neighbour   (k-NN)   classifier.   A   KNN   classifier   

compares   the unknown input data with all the 

labelled data present in the reference database and 

puts it into a category that is most similar to input 

data. This study aimed to introduce the concept of 

identifying   an   unknown   dental   implant   using   

a   framework   based   on   image-processing 

concepts.16        With advancements in technology, 

new tools like artificial intelligence (AI) have been  

researched for implant identification. Artificial 

intelligence, a branch of computer science can 

replicate human cognition to produce human-like 

responses to accomplish specific tasks. AI is gaining 

significant importance in medical imaging diagnosis 

as it can analyse complex patterns in an image and 

offer predictions and classifications.17,18 This was 

adopted by several researchers   to   identify   

implants   in   radiographs.  A  special   class   of  AI   

suited   for   image classification is deep learning 

(DL) which automates data preprocessing to 

generate features for   optimising   classification   

tasks.   DL   performs   the   task   of   image   

recognition   and classification through 

convolutional neural networks (CNN). The CNNs 

when applied to input data isolate patterns like 

vertices, edges, and other high-level elements in the 
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implant image to classify implants.17,18                             

Image classification using DL technology typically 

involves data collection,  labelling, training, and 

performance analysis using metrics. The data to train 

the DL model comprises digital radiographs of 

implants, the data is split into training and testing 

datasets, the training dataset is used to train the DL 

model while the testing dataset analyses the 

performance of the trained DL model. Many 

studies19-23 have tested different DL models such as   

YOLOv3,   VGG-19   (visual   geometry   group),   

GoogLeNet   Inception-v3,   ResNet-50, Pretrained   

GoogLeNet   Inception,   SqueezeNet,  EfficientNet,   

Res2Next,  ResNet-18, MobileNet-v2, ResNet-50 

etc and reported accuracies range from 71% to 98%. 

This indicates the potential of DL models in  implant 

identification. The studies24-31  using AI in  implant 

identification are rising with time indicating the 

advent of AI technology in the realm of implant 

recognition. With the upcoming state-of-the-art 

image processing DL models and larger sample 

sizes, it is possible to achieve a higher accuracy in 

implant identification. While the previous AI studies 

used digital radiographs for model training,  Yang S 

et al evaluated implant identification of DL models 

using CBCT images and achieved great accuracy.32              

To develop AI models, larger and well-organised 

datasets are crucial, however, the  healthcare   

domain   poses   a   unique   challenge   due   to   

patients’  privacy   and   confidentiality issues.  More  

diverse  studies   across  the  globe  employing  

various   DL  models  with  larger datasets  will   

prove  the  generalizability  of AI   in  implant  

identification.  However, several websites and apps 

offer AI-based implant identification but the 

accuracy remains variable. Following   Table   1   

summarises   the   proposed   implant   identification   

methods   and   their limitations. 

CONCLUSION 

As global awareness of oral health is rising, patients 

seeking dental implants will  continue to grow and 

so the implant market. Maintenance of implants will 

need information about the implant system and 

identifying the implant when lacking access to 

records is a challenging  task   for  clinicians. The  

available   methods  are  inaccurate  and  need  time  

and effort. Although certain apps and websites are 

offering implant identification services their 

accuracy remains questionable. This problem 

requires immediate attention necessitating the 

development of a quick and scientific method for 

implant identification. AI research shows potential   

in   offering   a   quick   and   accurate   method   of   

implant   identification   however developing a 

robust AI model with a comprehensive database of 

active and discontinued implant brands is a complex 

task and requires considerable effort and time. 
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