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Abstract 

Background: This paper outlines the current status and mechanism for identifying dental implants, with emphasis 
on future direction and updated technology, and covers the existing factors influencing the identification of implant 
systems.

Main body: A search was performed on the current methods of identifying dental implants between January 2000 
through Feb 2020 using online databases for articles published in English. The search was performed using the 
Google, Rutgers library, PubMed, MEDLINE databases via OVID using the following keywords: implant types identi-
fication by x-ray imaging, forensic identification of dental implant, surface types, threaded, non-threaded, software 
identification, recent technologies, which evaluated different methods in the identification of dental implants and its 
clinical importance for the dentist and the patient. Of the 387 articles found in initial search results, 10 met the inclu-
sion criteria set for this review. These 10 studies were directly related to the identification of different implant systems. 
Many studies have indicated identifying dental implants as problematic due to many confounding factors, and the 
difficulty in finding the specific parts for the dental implant itself. The contribution of digital dentistry is critical. Fac-
tors like increasing number of implant manufacturers, dental tourism, and cost, make it difficult to detect and match 
dental implants by dentists during the chairside time.

Conclusion: These factors give rise to the need for a new system to help clinicians in decision making. Artificial intel-
ligence seems to have shown potential to help in this case. However, detailed regulatory mechanisms are still needed 
for diagnosis and analysis.
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Background
Dental implants have become a popular choice of 
treatment in replacing individual lost teeth or entire 
dentitions. According to the American College of Pros-
thodontists (A, people with low income or education 
have fewer remaining teeth (ACP 2020). Also, 27.27% of 
seniors over age 65 have no remaining teeth (NIH 2020). 
Every year, more than 800,000 individual implants are 
installed in the United States (US), and more than 1.8 
million in the European Union (EU) (Insights et al. 2027). 

This number is expected to increase considerably (NIH 
2020) due to an increase in the geriatric population and 
the number of general dentists and specialists perform-
ing the procedure. Dental implant therapy is an invasive, 
lengthy, and precise procedure. Each of the components 
used in this process are specific to the original implant 
down to the manufacturer, type and size since most 
implant companies have a unique library of implant 
designs, sizes, and platforms. The amount of time it takes 
for an implant procedure from start to final restoration 
can be as long as a year in most patients and can cost 
upwards of $4000 per implant (site AAID. 2020). Since 
an implant contains many different components (Cap-
pare et al. 2019; Takeuchi et al. 2018), it may be difficult 
to replace it without the knowledge of the implant type.
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The major problem with this process is that clinicians 
often find patients who have had implants placed in other 
U.S. dental offices or from areas abroad without any 
records regarding the identification of the implant sys-
tem (Fox News 2020). Due to the cost of dental implant 
therapy in the US, more patients are traveling overseas 
to have implants placed and subsequently come back to 
the U.S. to have the implants restored. Currently, identi-
fication of the specific implants, without patient records 
based on radiographic or clinical observation is difficult 
because of a lack of identifying markers on implants. This 
problem doesn’t just arise during the implant restora-
tion process but is also a cause for concern when implant 
complications arise. The need for improved methods for 
accurate implant recognition is widely understood by cli-
nicians and patients who have encountered these issues.

All the currently used methods for implant identifica-
tion and classification are time-consuming and not very 
accurate. The most current and frequently used method 
for identifying dental implants is a website (whatimplan-
tisthat. 2020) that simply provides photos of hundreds of 
X-rays that clinicians must search through individually 
to try to help in identifying their patient’s implant after 
they input descriptive features of the implant to narrow 
down their search field. Lack of an established and effi-
cient system for identifying dental implants, keeping all 
the different confounding factors including dental tour-
ism, increasing number of implant manufacturers, and 
cost in mind, has proven to be a hurdle in systemized 
and timely identification of implants during the chairside 
time. Developing innovative methods to identify these 
previously placed implants based on radiographic and 
clinical data, will spare millions of patients and clinicians 
the difficult task of deciding whether to proceed with the 
very invasive unpredictable procedures to remove and 
replace unidentifiable implants, restore and rehabilitate 
them with mismatched components. This calls for iden-
tification and revaluation of the current technology for 
identifying dental implants so pave way for it. This paper, 
therefore, aims to, analyze the existing technology, the 
new upcoming technology, and its future direction, cov-
ering the existing factors influencing the identification 
of implant systems: manufacturing, patient, and imaging 
factors.

Main text
Materials and methods
Purpose
In this review, the methods for identifying dental 
implants and their clinical importance for the dentist 
and the patient are assessed. The factors influencing den-
tal implant survival rates and in extension, leading to an 
increased need for a centralized database for implants are 

also assessed. The main aspect of this review is to evalu-
ate the methods in identifying dental implant systems 
worldwide and describing the limitations within these 
current methods.

Inclusion and exclusion criteria
The inclusion criteria were studies accepted and pub-
lished in the English language between January 2000 
through Feb 2020. The inclusion criteria included the 
scientific in-vivo, in-vitro articles, reviews, system-
atic reviews, case reports, and clinical trials with con-
trolled study design. Studies were also included that had 
identified the dental implant systems, implant systems 
manufacturer identification, forensic radiographic iden-
tification, global dental implant market varsity, major 
implant manufactures, and factors affecting implant 
maintenance.

The exclusion criteria were studies that were published 
before January 2000 and through Feb 2020. Criteria also 
excluded the studies that focused on other restoration 
types to replace missing teeth. Also, excluded studies that 
mainly focused on other aspects of implant surgical tech-
niques, impression systems, that do not affect the identi-
fication of the implant system.

Search methodology A literature search was performed 
electronically using the Google, Rutgers library, Pub-
Med, MEDLINE databases via OVID using the keywords 
mentioned in the PubMed and MeSH headings for arti-
cles published in the English language from January 2000 
through Oct 2019 that evaluated the method for identifi-
cation of dental implants and its clinical importance for 
the dentist and the patient. The keywords included were: 
implant types, x-ray imaging, forensic, implant surface 
types, threaded, non-threaded, software identification, 
automated diagnosis. Some of the most relevant article’s 
full texts and reference lists were evaluated for eligibility.

Results
Of the 387 articles found in initial search results, only 
10 met the inclusion criteria set for this review. These 10 
studies were directly related to the identification of dif-
ferent implant systems, which are presented in Table  1. 
The relevant full-text articles and the reference lists 
of the related articles were evaluated to supplement 
the search as well. The assessment of the eligibility and 
finding related data were performed by two reviewers 
independently.

Upon analysis of the literature selected, different tech-
nologies for classifying and building a database for den-
tal implants were found like the Implant Recognition 
Software (IRS), to identify implants in a person’s mouth, 
a method to identify threaded implants, non-threaded 
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implants using radiographic images, a method to iden-
tify the design of selected dental implants, dental implant 
manufacturer database, a method to identify implants 
from Italy. The complications arising due to dealing with 
unidentified implants reiterating the need for a new sys-
tem was found along with finding a potential solution 
in terms of a suggestion for companies to place indi-
vidual serial numbers rather than batch numbers on the 
implants, and the filling out an implant record file by the 
patients to keep better tabs of the implants to build a 
database.

Discussion
Identification technology for different implant systems
The articles and studies discussed in this scientific review 
are distributed as shown in Fig. 1a. G. Michelinakis et al. 
(2006) created a webpage at Manchester University, 
United Kingdom, and collected all data available for root-
formed implants obtained from the Google search engine 
‘www.googl e.co.uk’ and the AltaVista search engine 
‘www.altav ista.com’, as shown in Table  2. The webpage 

involved a detailed search of the World Wide Web (web) 
for implant manufacturing companies, with the initial 
search period being from November 2002 to June 2003 
and updates commenced in February 2004 and ended in 
April 2004; a total of a 10-month search period. Implant 
types after April 2004 were not included. The data from 
this period was classified according to the implant type, 
body shape, implant design, abutment connection type, 
threaded or non-threaded, the surface type, polished col-
lar, the diameter and length available for each system. 
The details of each implant system, according to each 
manufacturer, were then collected and stored in the IRS. 
This data, though collected from 21 different countries, 
produced a total of only 231 different implant designs. 
IRS ideally made it possible for the dentist and the lab 
workers to identify each dental implant system. However, 
because the IRS online tool was only updated during a 
limited time period, this system is no longer as beneficial 
as it was during that time.

Another study by Sahiwal et  al. (2002a) documented 
various x-ray photos with different horizontal rotations 

Table 1 Implant identification studies included in this study (Michelinakis et al. 2006; Sahiwal et al. 2002a,  b, c; Mansour 
et al. 2019; Nuzzolese et al. 2008; Bush and Miller 2011; Berketa et al. 2010a, b; Mattheos and Janda 2012))

Study Main aspect Conclusion

Michelinakis et al. (2006) "Identification of dental implants through the use of 
Implant Recognition Software (IRS)"

The program that was developed provides valuable 
information about the identification of implant systems 
present in patients’ mouths

Sahiwa et al. (2002a) Identification of threaded dental implants from radio-
graphic images

This study shows to be useful in the identification of 
threaded dental implants from their radiographic X-ray 
images

Sahiwal et al. (2002b) Identification of non-threaded dental implants from radio-
graphic images

Information gained from this study shows to help clinicians 
identify non threaded implants from radiographic photos

Sahiwal et al.  (2002c) Macro design morphology of endosseous dental implants Study offers clinicians basic information of the design of 
selected dental implants. Such information can aid the 
radiographic identification of these implants

Mansour et al. (2019) New aspects of dental implants and DNA technology in 
human identification

The dental implant manufacturer database can be very sup-
portive and represent additional reference data for dental 
implant classification

Nuzzolese et al. (2008) Radiographic dental implants recognition for geographic 
evaluation in human identification

The study links implant type to specific geographic location 
within Italy. The radiographic images provided should 
show benefits in the forensic filed and the prosthodontic 
filed to identify pre-existing implants which they may 
discover from their radiographic images

Berketa et al. (2010a) The use of batch numbers which survive within dental 
implants following incineration as an aid to identification

If the companies constructing implants were to place 
individual serial numbers rather than batch numbers will 
be more efficient

Berketa et al. (2010b) Radiographic recognition of dental implants as an aid to 
identifying the deceased

The Implant recognition software in its current form was 
of little benefit for radiographic assessment of dental 
implants for forensic odontologists

Daher et al. (2009) Implant treatment record form An implant record form is very important. The record form 
should be filled out and retained in the patient’s files for 
future use and implant recall visits

Mattheos and Janda (2012) Case report: managing complications with unidentified 
implant system

This case report management of the complication dealing 
with unidentified dental implant restoration, and the use 
of technology dealing with the problem

http://www.google.co.uk
http://www.altavista.com
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and vertical angulations to the x-ray beam for each 
implant system, shown in Fig. 1b. This study was for the 
threaded implants identification only. In this study, about 
forty-four implants “3.7 mm D*10 mm L” were collected, 
twenty-eight of which identified as threaded from more 
than fifty implant industry companies. Radiographic 
x-rays were taken in 0°, 30°, 60°, and 90° horizontal rota-
tion with − 20°, − 10°, 0°, + 10°, and + 20° vertical incli-
nation relative to the x-ray beam. This resulted in the 
production of twenty photos for each implant but at 20° 
vertical inclination. However, the x-ray photos were dis-
torted and unrecognizable, so the observation was made 
only from − 10° and + 10° vertical inclination. They made 
tables describing each coronal part, middle part, api-
cal part of each implant at vertical inclinations of − 20 
to + 20, and − 10 to + 10 of the screw chambers. These 
tables were meant for the dental professional to match 
the description of their patient’s implant x-ray to the 
tables provided in this study to identify what threaded 
implant they are working with. As for the non-threaded 
implants, Sahiwal et  al. (2002b) documented the fea-
tures of different types of non-threaded dental implants 
in which they used the same protocol as described in 
the threaded study. More than fifty implant manufactur-
ers were contacted, and out of forty-four implant that 
were donated, sixteen were non-threaded with "3.7 mm 
D*10 mm L" dimensions, as shown in Fig. 1b.

Sahiwal et  al. (2002c) also studied the Macro design 
and the morphology of endosseous dental implants. In 
this study forty-four implants of size: "3.75mmD*10 mm" 
were donated and then classified into threaded and non-
threaded, and tapered and non-tapered implants, as 

shown in Fig. 1b. They examined each implant individu-
ally into 3 sections: coronal third, middle third, and apical 
third of the fixture. Then a table was formed describing 
each section of the fixture. This comparative method 
gives the dentist a database feature for each design and 
help in the radiographic identification for each system. 
However, as shown in Table 2, the limitation of all three 
studies by Sahiwal et al. (2002a, b, c) was that identifying 
the implants was cumbersome. These tables were limited 
to the forty-four implants that were donated and there 
is no software available making it prone to human error. 
This is not an up to date method and hence a more exact 
method is still required for more accurate identification 
of implants.

According to a study by Mansour et  al. (2019), possi-
bility of identifying the batch numbers, even if they were 
not engraved in dental implants, making antemortem 
dental records of dental implants more easily accessible 
to establish a comparative dental identification. In addi-
tion, the reported case presents the supplementary data 
yielded through estimating the epigenetic age using DNA 
(deoxyribonucleic acid) methylation as well as the bioge-
ographical origin using Y-Haplotype and mitochondrial 
DNA analyses. Our results demonstrate that expanded 
oral implant investigations that also include implants 
extraction and comprehensive microscopic measure-
ments can lead to identifying their batch numbers despite 
the numerous number of implants systems manufactured 
and distributed worldwide. Data saved by dental implant 
manufacturers can be very supportive and represent 
additional reference data for dental identification, when 
antemortem dental records are still missing.

Fig. 1 a Schematic of the studies involved in the review; b Three studies conducted by Sahiwal et al. (Sahiwal et al. 2002a; Sahiwal et al. 2002b; 
Sahiwal et al. 2002c) describing different types of implants: Threaded and Non-threaded including the macro design of each
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Nuzzolese et al. (2008) studied the radiographic dental 
implants recognition for geographic evaluation within 
human identification. This study was carried out in Italy; 
the researchers created an archive of radiographic photos 
of Italian dental implants taken at horizontal rotations of 
0º, 30º, and 60 º and combined with -20º, -10º, 0º, + 10º, 
and + 20º vertical inclination. They summarized the data 
into fifteen photos for each implant system. The observa-
tion was only in a -10º and + 10º vertical inclination; this 
study shows the survey of the distribution of the implant 
market over Italy thus give a clue of the geographic iden-
tification. However, the implant information was solely 
collected from Italy, geographically limiting this study.

According to Morais et  al. (2015), a dental implant 
recognition novel computer-aided framework was sug-
gested. They used this method for a segmentation strategy 
for semi-automatic implant delineation and a machine 
learning approach for the recognition of an implant 
model design. Although the segmentation technique was 
the focus of the recent study, preliminary details of the 
machine learning approach were also reported. Two dif-
ferent scenarios were used to validate the framework: 
(ACP 2020) comparison of the semi-automatic contours 
against implant’s manual contours of 125 x-ray images; 
and (NIH 2020) classification of 11 known implants using 
a large reference database of 601 implants. In experiment 
2, 91% of the implants were successfully recognized while 
reducing the reference database to 5% of its original size. 
The segmentation technique achieved accurate implant 
contours. Although the results of the preliminary clas-
sification proved the concept of the current work it had 
limitations like the lack of detecting distinct features on 
implants; this software, though a step in the right direc-
tion, still needs an expansion of implants details in the 
database.

The current methods are limited to the dentists world-
wide but not only does the dental field benefit from the 
identification of different implant system but also the 
forensic field gains significantly by classifying implant 
systems as it may provide the missing link to complete 
the picture (Bush and Miller 2011). For example, the 
identification of a disaster victims from their dental 
records is a well-established technique. In cases in which 
dangerous high temperatures from fires causes destruc-
tion of the structural integrity of the dentition, implants 
prove to be the only recognizable features. A study 
by Berketa et  al. (2010a) talks about how efficiency of 
implant recognition can be increased if the implant man-
ufacturers were to place individual serial numbers rather 
than batch numbers on them. In another one of his stud-
ies (Berketa et al. 2010b), he talks about how the Implant 
recognition software in its current form was of little 
benefit for radiographic assessment of dental implants 

for forensic odontologists. One way to improve this has 
been suggested by Daher et al. (2009) where they how an 
Implant Record Form filled by the patients would prove 
to be highly beneficial in keeping track of them.

Certain websites can be helpful in the task of identi-
fying implants, as mentioned before. Sites such as wha-
timplantisthat (whatimplantisthat. 2020), Osseosource 
(OSSEOsource 2020), and Whichimplant (no longer 
available) are open source search engines that allow 
identification of implants through its radiographic pho-
tos. "Exotic encounters with dental implants: managing 
complications with unidentified systems" a case report 
by Mattheos et  al. (2012), reported a 55-year-old male 
patient, with a dental implant from outside the coun-
try needed implant therapy. He identified his implant 
through these websites using his x-rays. A dental implant 
identification app was also launched three years after the 
conception of whatimplantisthat.com based on it (Kent 
Howell 2013). This app made its dental database easily 
accessible on the go to help better dental care provided 
by clinicians. In recent times, with the increasing utiliza-
tion of artificial intelligence (AI) in various fields, a web-
site which uses cloud-based AI to help dentist interpret 
x-ray images to find 30% more pathologies by specially 
developed machine learning algorithms (Tuzoff and 
Denti 2017). Though currently, the app and site what-
implantisthat.com is the most accurate and time-saving 
method, the AI website is a step in the right direction, 
and incorporating its featured to create an implant data-
base will revolutionize this field.

Factors associated with the difficulty in the identification 
of implant systems
Implant market size and manufacture variety (Fig. 2a)
According to Dental Implants Statistics, the global den-
tal implants market is likely to arrive at USD 13.01 bil-
lion by 2023 from USD 9.50 billion in 2018, at a CAGR 
of 6.5% (MarketsandMarkets™ 2023). The need for dental 
implants is growing; over 69% of Americans ages 34 to 
44 years old have at least one tooth missing. More than 
35 million people have an edentulous jaw or both (Gaille 
2018). Additionally, according to the National Institute of 
Dental and Craniofacial Research, 24% of elderly people 
above 74 years old already have lost all their teeth (NIH 
2020). During the period of 2014 to 2017, major play-
ers adopted product launches to strengthen their prod-
uct portfolio and widen their customer base, followed by 
agreements, partnerships, and collaborations (Markets 
et al. 2023). Institute Straumann AG (Straumann) (Swit-
zerland), DENTSPLY Sirona Inc. (DENTSPLY Sirona) 
(US), Zimmer Biomet Holdings, Inc. (Zimmer Biomet) 
(US), Danaher Corporation (US), AVINENT Implant 
System (AVINENT) (Spain), being the predominant 
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players in the current dental implant market (Market-
watch 2024). The implants by various companies differ 
from each other subtly and accurate model is hard to 
detect even by an experienced eye. The difficulties with 
the identification of dental implants are increasing along 
with the rapid exponential growth of its market with the 
armamentarium for each system varying along with it.

Dental tourism: cost and age (Fig. 2b)
Dental tourism is a major impacting factor that many cli-
nicians are facing in identifying dental implant systems 
of each patient. There are many reasons why patients 
choose to receive implant restorations outside of the 
United States, first being the cost factor. 3–4 percent of 
the world’s population travels across borders receive 
healthcare; it is estimated that this industry is growing by 
25 percent per year (Aircare Air Ambulance and Medi-
cal Escort Services 2020). It is estimated that 1.3 million 
Americans left the US for medical care in 2016; about 
50 percent went to Mexico for dental procedures and 
another 15 percent traveled for cosmetic procedures (28). 
The ages of patients vary as well. Most statistics show that 
older patients are more likely to consider traveling for 
healthcare, but VISA surveyed over 30,000 people, 18 to 
34 years of age, results pointed to about 88% of the total 
respondents made trips at least once per year, sometimes 
three times, for healthcare procedures (28). Statistics 

show that 400,000 Americans crossed international bor-
ders for dental care. According to a study, (Moeller et al. 
2010), in 2016, uninsured low-income patients are less 
likely to receive dental services or may only have non-
major dental care. The cost factor prevents most of unin-
sured patients to have dental treatment.

Restoration factors
Failure of  the  restoration supported by  an  unknown 
implant system (Fig.  2b) Prosthetic failure may be due 
to an implant supported overdenture failure, FPD (fixed 
partial denture) failure, biological restoration failure, or 
an occlusion restoration failure. Failure of the restora-
tion supported by an unknown implant system includes 
Peri-implantitis, restoration loosening, and fracture and 
implant structural damage. They may occur in implant-
supported single or splinted crowns, bridges, overden-
tures, or fixed dentures (Gong 2018).

Implant supported overdenture failure (Fig. 2b) Accord-
ing to José Balaguer et al. (2015), overdentures were exam-
ined over 95  months (ranging from 36 to 159  months) 
with an overall success rate of 96.1%: 91.9% in the maxilla 
and 98.6% in the mandible, this being a significant differ-
ence (P < 0.05). Over the 13-year follow-up, 14 implants 
failed (3.9%), 12 due to peri-implantitis, and 2 due to 
implant fracture average duration of loading before fail-

Fig. 2 a Summarization of the factors associated with the complexity of implant identification.b Distribution of patient factors.c The failure types of 
implant-supported restorations
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ure was 52 months. The survival rate is not perfect, which 
implies that a dental professional may need to replace the 
overdenture leading to clinicians needing information 
pertaining to the implant system which is critical for accu-
rately replacing the denture. According to Vahidi F et al. 
(2015), even with the success rate, implant-supported 
removable prostheses require episodic maintenance mak-
ing it a critical factor and hence making the need for a 
systematic classification and database for implants indis-
pensable irrespective of the need for replacement.

Fixed partial denture (FPD) failure According to Bjarni 
E. Pjetursson et al. (2012), the meta-analysis of these stud-
ies indicated an estimated survival of implants support-
ing FPDs of 95.6% after 5 years and 93.1% after 10 years. 
The survival rate of implant supported FDPs was 95.4% 
after 5 years and 80.1% after 10 years of function. The suc-
cess rate of metal-ceramic implant-supported FDPs was 
96.4% after 5 years and 93.9% after 10 years (Sadid-Zadeh 
et al. 2015). Only 66.4% of the patients were free of any 
complications after 5 years. The most frequent complica-
tions in all implant supported restorations over the 5-year 
observation period is shown in Table 3. These mechanical 
complications can be developed from even a single tooth 
restoration or fixed partial denture restoration supported 
by implants. Failure types of implant supported restora-
tion are broadly shown in Fig. 2c.

Aesthetic, biological restoration, mechanical and occlusion 
restoration failures (Fig. 2c)
These two factors are correlated. Aesthetic failure due 
to gingival recession, which is a biological component, 
over an implant will affect the aesthetic aspect, espe-
cially in the front teeth. Aesthetic failures can be cate-
gorized as gingival failures or emergence profile failure 
and white-tissue failures (Fuentealba and Jofre 2015). 
According to Sailer et  al. (2015), the feldspathic based 
porcelain should be limited to applications in the ante-
rior region due to metal showing and zirconia ceramic 

crowns should not be considered as a primary option 
due to their high frequency of technical problems. 
Avoiding biological failures is critical in maintaining 
the health of the periodontium. The number of dental 
implants is increasing, a healthy peri-implant soft and 
hard tissues are required for the stability and survival 
of dental implants (Algraffee et  al. 2012). Biological 
restoration failure includes the complication of peri-
implantitis. The restoration itself can be lacking in the 
biological component (i.e. implant surface is rough). 
Daubert et al. (2015) found in his study that one in four 
patients and one in six implants have peri-implantitis 
after 11 years. According to Lee CT et al. (2017), peri-
implant diseases were prevalent and the occurrence 
of peri-implantitis increased with time. According to 
Bergmann et  al. (2014), dental implants are situated 
into an ever-changing environment in which teeth 
can continue to move around but the implants are 
ankylosed. Teeth may continue to erupt, leaving the 
implants in infraocclusion or move medially away from 
an implant which requires modification of the restora-
tion. All these failures are components in which identi-
fying the implant system is essential for everyone.

Systemic conditions and habits (Fig. 2b)
The systemic conditions and the drugs used in the 
treatment of various conditions influence the implant 
restoration success rate; also, habits like smoking and 
bruxism have an impact on the success of the restora-
tion. According to Manor et al. (2017), medically com-
promised people go ahead with surgery increasing 
failure rate. Certain medications involved in medical 
treatment can also be a factor. According to Chrcanovic 
et  al. (2016), antidepressants are a statistically signifi-
cant predictor for implant failure. Smoking is another 
factor as it is shown that implant restorations in smok-
ers have a high failure rate, risk of postoperative infec-
tion, and marginal bone loss. With that said, smoking is 
not an absolute contraindication for implant treatment, 
but patients should be advised of the high risk of fail-
ure (Keenan and Veitz-Keenan 2016). Diabetes mellitus 
is also associated with a high risk of peri-implantitis, 
independently of smoking, but not with peri-implant 
mucositis, according to Monje et  al. (2017). More 
research must be done because there is not yet a clear 
association between diabetes and implant failure 
(Naujokat et  al. 2016). Bruxism may also significantly 
increase the implant failure rate and the complications 
of implant-supported restorations (Chatzopoulos and 
Wolff 2018). These conditions and habits hence affect 
the implant success rate and make their identification 
important.

Table 3 Frequent complications in  all implant supported 
restorations over  the  5-year observation period (Sadid-
Zadeh et al. 2015)

Most frequent complications of implant 
supported restoration

Percentage 
of complications 
over 5 years

Fractures of veneering material 13.5

Peri-implantitis/soft tissue complications 8.5

Loss of access hole restoration 5.4

Abutment/screw loosening 5.3

Loss of retention of cemented FPD’s 4.7
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Imaging factors (Fig. 2a)
The problem in identifying an implant with a standard 
2D (NIH 2020) x-ray is that 3D (Insights et al. 2027) spa-
tial information is necessary for identification (Perlea 
et  al. 2016). Additionally, the unknown implant inser-
tion angle inside the jawbone, the horizontal rotation, the 
vertical inclination, and the direction of the x-ray beam 
were also contributing factors that need to be accounted 
for while photographing and documenting the data as it 
is important for the interpretation and identification of 
the implant x-ray photo as shown by Indira G. Sahiwal 
et  al. (2002a, b). Choi JW et  al. (2011) confirmed that 
for a 3D x-ray, the use of CBCT (cone beam computed 
tomography—diagnostic aid used when the conventional 
x-rays fail as a diagnostic tool (Shah et al. 2014)) should 
be preferred over a CT (computed tomography) image 
but it has a high radiation dose. According to Michele 
M Vidor et  al. (2017), radiographic image of the bone-
implant interface is influenced by two factors, the radio-
graphic system, and the processing filter employed. The 
results from this study are that conventional radiographs 
or digital images with application of high-pass filters such 
as “Caries2” and “Endo” could help enhance diagnosis on 
the implant-bone interface on intraoral radiographs so it 
could help too in the identification of different implant 
systems and hence aid in the identification of different 
implant systems. Its flexibility with output formats, cali-
bration of magnified images, and instantaneous results 
make it a highly efficient method (Gupta et  al. 2015). 
According to Narra et  al. (2015), Micro-CT was found 
to be a valuable tool for the morphologic evaluation of 
retrieved dental implants. Therefore, imaging factors 
influence the identification and indexing of current den-
tal implants.

Conclusion

• According to the growing rate of the implant market 
and the significant increase of the implant manufac-
turer’s design, the identification of different implant 
systems has become a critical issue. Not only the 
growth of different implant designs has been deemed 
an issue but also the global increase in patients in 
need of treatment.

• The maintenance factor needed in the post-implant 
treatment for every system is different within each 
armamentarium therefore; the clinicians and the 
lab technicians need to know exactly which system 
they are dealing with. Implants are a restoration 
that needs maintenance. Some patients who have 
medical conditions like diabetes and epilepsy are 
at greater risk for implant restoration failure. These 

patients need maintenance of periodontal health, 
which makes the identification for the implant res-
toration critical.

• The development of a new and extensive database 
for implants is vital for successful implant thera-
pies. The current technologies include limited data-
banks either due to lack of samples or geographi-
cal restrictions. Others are either with a limited 
period or only give 2D data where 3D information 
for implants are needed. Given the lacking cur-
rent technology, keeping a tab on all the implants 
is very difficult and development needs to be made 
to design a more efficient, exhaustive, and accurate 
system.

• The identification based on radiographic imaging 
needs more information about the horizontal rota-
tion and vertical inclination of the fixture inside the 
jawbone. Digital radiography has shown to be highly 
effective in taking implant images due to its calibra-
tion of magnified images. Using digital imaging radi-
ographic photos with high resolution and high pix-
elation is important to make the identification easier. 
Software programs or mobile applications based on 
documentation technology make it easier and more 
efficient for the dentist to use which saves significant 
chair side time and cost. More research is needed to 
cover the market variety and the update for the data-
base is mandatory and essential for the awareness of 
dental implant global production.
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