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ABSTRACT
Prosthetic rehabilitation with dental implants is continuously 
evolving and becoming more widespread. Therefore, it is essen-
tial to standardize methods for evaluating treatment out-
comes, particularly in terms of verifying the definitions related 
to treatment success. It is important to distinguish between 

“full” treatment success and mere “survival” of the implant in 
the mouth. Currently, the literature lacks standardized criteria 
for defining implant treatment as a “success”. Factors such as 
peri-implant tissue health, bone loss, and technical aspects of the 
prosthetic restoration are commonly highlighted. Bone level fol-
low-up examinations should be conducted using appropriate radi-
ological techniques. This paper reviews the literature address-
ing the evaluation of implant treatment, focusing on the various  

 
criteria used to classify therapy in terms of “success”. A proper 
evaluation of implant treatment requires a long-term follow-

-up period due to the potential for late complications. A shorter 
observation period may lead to an overestimation of the success 
rate for this type of therapy. The choice of therapeutic method 
should be individualized for each patient, and patients should 
be informed about potential complications. Studies reporting 
success rates for implant therapy should account for the occur-
rence of complications. Further research is needed to establish 
standards and algorithms for managing complications in implan-
toprosthetic therapy.
Keywords: dental implant; success; criteria; complications; 
failure. 

INTRODUCTION 

Teeth with severely compromised clinical crowns that require 
root canal treatment can be managed using conservative meth-
ods or extraction followed by implant-based prosthodontic 
restorations. Dental implants are artificial abutments placed 
in the alveolar process of the maxilla or alveolar part of the 
mandible, designed to support fixed or removable prostheses, 
thereby restoring missing natural teeth. Several types of dental 
implants exist, such as subperiosteal implants, placed under 
the periosteum directly on the bone surface, and endosteal 
implants, the most common type, which are placed within the 
bone and oriented like natural tooth roots [1].

The introduction of dental implants as a prosthodontic 
treatment was made possible by the discovery of osseointe-
gration by Brånemark in 1985 [2]. In Poland, one of the first 
cases of implantation followed by immediate prosthetic res-
toration was performed by Majewski [1]. As new technologies 
in dental materials and procedures emerge, the popularity 
of dental implants continues to rise. In 2006, over 5.5 million 
dental implants were placed in the USA [2]. Dental implants 
are offered by various manufacturers worldwide. The most 
common brands in Poland include: Nobel Biocare, Straumann, 

Camlog (Switzerland), Bicon, Zimmer, Intra-Loc, Astra Tech 
(USA), Sky (Germany), and Dentis (South Korea).

The invention of dental implants was a breakthrough in den-
tal treatment, providing many patients with the opportunity 
for satisfactory rehabilitation of the stomatognathic system. 
However, it is important to recognize that no solution in medi-
cine is perfect, and no prosthesis can fully replicate natural 
dentition. It is not uncommon to see recommendations for the 
extraction of teeth that could otherwise be preserved through 
conservative, endodontic, or periodontal treatment. Today, 
these treatment methods have high success rates and can offer 
long-term, functional outcomes for initially problematic teeth. 

While dental implants offer an excellent solution when nat-
ural teeth must be extracted, the decision to proceed with 
implants should only follow a thorough analysis and careful 
comparison of the risks and benefits. For many years, dental 
implants were mistakenly believed to have an always favorable 
prognosis. However, in cases of failure, implants may require 
additional treatment, which is not always successful, or removal 
from the oral cavity.

As dental implant-based treatments and their popularity 
evolve, it is essential to base treatment decisions on individ-
ual patient assessments, reliable information, and success 
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indicators. This review study analyzed the literature on the 
evaluation of implant-prosthetic therapy.

In 1986, Albrektsson, Zarb, and Worshington established 
the following criteria for dental implant success: immobility 
upon clinical examination, absence of radiolucencies indicat-
ing bone loss around the implant on radiographs, bone loss not 
exceeding 0.2 mm per year after the first year, and no signs 
of infection, neuropathy, paresthesia, or damage to the man-
dibular canal. 

The minimum criterion for therapy success was defined 
as an 85% success rate after 5 years post-implantation and 
80% after 10 years. In implant therapy, it is important to dis-
tinguish between the success rate, which is the percentage of 
cases that meet all the established criteria, and the survival 
rate, which refers to the percentage of implants remaining in 
the oral cavity, regardless of whether they meet all success 
criteria (Fig. 1).

FIGURE   1. Implantological treatment – succes and failure

To evaluate the survival and success of dental implants, 
a minimum observation period of 5 years is required, starting 
from the moment the implant is loaded. Defining clear success 
criteria is challenging due to the variety of dental implant sys-
tems, treatment protocols, and evaluation parameters available. 
Researchers advise caution when interpreting clinical stud-
ies on implant therapy, as favorable results may sometimes 
be emphasized, particularly in studies sponsored by dental 
implant manufacturers [3].

Górska suggests that implant treatment success is indi-
cated by the absence of peri-implant soft tissue redness, 
swelling, and bleeding during probing with a force of 0.25 N 
(with a probing depth of no more than 5 mm). In the first year 
after implant loading, bone loss should not exceed 2 mm, with 
no further bone loss expected beyond the initial lowering of 
the alveolar bone margin. In subsequent years, even success-
ful implants may experience bone loss of up to 0.2 mm per 
year. Ideally, zero bone loss around the implant is the desired 
treatment outcome, which, according to current research, is 
achievable [4].

Among the biological complications associated with dental 
implants are periimplantitis and periimplant mucositis. The 
prevalence of these conditions is reported to be 22% (rang-
ing 1–47%) and 43% (ranging 15–65%), respectively. Periim-
plant mucositis is characterized by inflammation of the soft 
tissues around the implant, caused by biofilm accumulation, 
and does not involve bone loss beyond accepted limits. Clini-
cally, it manifests as redness, swelling, and bleeding during 
probing within 30 s of the examination. Treatment primarily 
involves professional and home biofilm control. 

Periimplantitis, on the other hand, is marked by inflamma-
tion of the mucosa around the implant, increased pocket depth 
over time, and progressive marginal bone loss beyond accept-
able levels (2 mm). The process is often non-linear and linked 
to infection. Predisposing factors include poor oral hygiene, 
a history of periodontitis, inadequate or absent postopera-
tive care, insufficient periodontal maintenance, poor patient 
cooperation, smoking, and residual cement left during the 
cementation of the prosthetic work. Some studies indicate 
that up to 74% of implants have structures that complicate 
proper hygiene maintenance around the implant. To diagnose 
periimplantitis, the following criteria must be met: bleeding 
and/or purulent exudate upon gentle probing, a pocket depth 
of 6 mm or greater, and bone loss of 3 mm or more.

Treatment for periimplantitis includes non-surgical proce-
dures, which are often ineffective, and surgical interventions 
to restore tissue defects. Surgical treatments are challenging 
and lack sufficient scientific evidence to establish definitive 
guidelines for their effectiveness [4].

Górska and Konopka reported that acceptable horizontal 
bone loss around an implant should not exceed 1.2 mm in the 
first year post-implantation, followed by no more than 0.1 mm 
annually [5]. In earlier years, bone loss under 0.2 mm per year 
was not considered indicative of treatment failure. Periim-
plantitis, however, is characterized by horizontal bone loss 
exceeding 0.2 mm annually, with initial bowl-shaped cavities 
visible on radiographs that may eventually encompass the 
entire implant outline as the condition progresses.

REVIEW OF THE LITERATURE 

Various types of studies (including retrospective, prospective, 
and case studies) have addressed the evaluation of implant 
treatment. The information gathered from these studies is pre-
sented in Table 1. It is important to highlight that the authors of 
these studies do not consistently follow standardized criteria 
and indicators when assessing treatment success. Additionally, 
the observation periods in some studies are relatively short, 
ranging from 3 months to 3 years.
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Evaluation of implant treatment based on a review of the literature. A critical look at the “success” of treatment 

Implant therapy undoubtedly has a high success rate, but 
complications are not uncommon. Some authors exclude com-
plicated cases from the pool of failed treatments [7]. Vehemente 
et al. note that the literature provides limited information 
on the risk factors for implant therapy failure, and the treat-
ment of complications is largely a “trial and error” process, 
often based on in vitro data [8]. Slagter et al. report that implant 
restorations made of zirconium oxide veneered with porcelain 
have a lower survival rate [10]. It is also worth noting that late 
complications, such as periimplantitis and occlusal overloading, 
may not be recorded during shorter observation periods [23].

The use of implants in prosthetic rehabilitation may 
require additional pre-implant procedures. In the clinical case 
described by Fu et al., autogenous bone grafting from the chin 
area was necessary [18]. Similarly, Jang et al. presented a case 
where bone augmentation was required at the implant site [21].

Evaluating the marginal bone level around the implant is cru-
cial for assessing the success of implant treatment and deter-
mining the next steps in therapy [24]. Intraoral radiographs, 
conventional computed tomography (CT), and cone-beam com-
puted tomography (CBCT) are used to assess this parameter. 
The European Association for Osseointegration (EDA) recom-
mends selecting radiographic examination methods on a case-
by-case basis, with caution when using 2-dimensional images. 
Cone-beam computed tomography and CT offer 3-dimensional 
imaging and allow for precise measurements [25].

Most of the studies in Table 1 used intraoral radiographs 
to assess marginal bone levels. While these are cost-effec-
tive and involve low radiation doses, they provide 2-dimen-
sional images of 3-dimensional structures, limiting their ability 
to distinguish between bone defects on the buccal and lingual 
sides [24]. Cone-beam computed tomography offers higher 
resolution, lower linear measurement error, and a lower radia-
tion dose compared to conventional CT [25]. It is a reliable and 
accurate method for diagnosing and classifying bone defects 
around implants. Cone-beam computed tomography has higher 
sensitivity than intraoral radiographs for detecting small bone 
defects (less than 1 mm). Song et al. used CBCT to detect dehis-
cences on the lingual side of an implant, which were not visible 
on intraoral radiographs. The authors believe that the precise 
bone assessment provided by CBCT outweighs the risks asso-
ciated with higher radiation exposure, recommending it as 
a standard tool in implant management [24].

The literature also describes cases of implant therapy fail-
ure. Complications after implant placement can be divided 
into early complications, which occur before or during abut-
ment placement, and late complications, which occur after 
implant loading. Factors increasing the risk of complications 
can be grouped into:

	ȇ patient-related factors: general health, history of peri-
odontal disease, smoking, uncontrolled diabetes, oral 
hygiene level, and surgical technique;

	ȇ implant-related factors: timing of placement, implant 
location, dimensions, and type of implant surface;

	ȇ prosthesis-related factors: loading, attachment method, 
and occlusal conditions.

A retrospective study by Lázaro-Abdulkarim et al., involv-
ing 1510 patients who received a total of 4,482 implants, found 
a 10.8% treatment failure rate after 7 years. The criteria for fail-
ure included pain, mobility, bone loss exceeding 50% of the total 
bone level around the implant, uncontrolled effusion, and implant 
loss. The authors suggest that extending the follow-up period 
could reveal a higher failure rate due to the potential develop-
ment of periimplantitis, the most common cause of late implant 
loss. Their analysis also showed that the risk of complications 
increases with the number of implants placed in a patient [26].

In a study by Thiebot et al., conducted over 6 years, the most 
common causes of implant loss were bone density (types III and 
IV) at the implant site, sinus lift procedures before implanta-
tion, smoking, surgical field infection, and rheumatoid arthri-
tis. The authors reported a failure rate of 3.11% based solely 
on implant loss, with 28–77% of subjects experiencing peri-
implant tissue inflammation [27].

In a study by Khan et al., the failure rate of implant treat-
ment was 3.2% of 220 implants placed. Risk factors such as: 
cigarette smoking, diabetes, preload, age over 50, implant 
location in the lateral alveolar process of the jaw, parafunc-
tions, and pre-existing periodontal disease were associated 
with complications. The authors emphasize that while implant 
rehabilitation is generally predictable, failures still occur in 
a small but significant group of patients. As the use of implants 
increases, even a 3% failure rate represents a large number of 
affected patients [28].

DISCUSSION 

Dental implants are often referred to as a “third set of teeth”, 
which can sometimes discourage patients from pursuing treat-
ment for problematic natural teeth, especially when these teeth 
seem less promising compared to the “modern, better” solu-
tion of implants. It is important to remember that a dentist’s 
primary responsibility is to preserve functional, natural den-
tition for as long as possible, and premature replacement with 
implants may undermine this goal [29]. The preservation of 
natural teeth is associated with better overall health and qual-
ity of life, as demonstrated by the health related quality of life 
(HRQoL) index [30].

According to the partnership model of care, the deci-
sion about which treatment option to pursue is made by the 
patient, who is fully informed by the doctor about the treat-
ment’s course, benefits, and potential drawbacks. A 2015 sur-
vey conducted in China revealed several misconceptions the 
public holds about dental implants. Some respondents believed 
that implants are a solution to all dental problems, require 
no hygienic care, and can be easily replaced if lost. The notion 
that implants are a perfect, maintenance-free replacement 
for natural teeth can result in neglect of oral hygiene, lead-
ing to periimplant tissue complications. Additionally, some 
respondents thought that implants are universally applicable, 
and the procedure is simple enough for any dentist to perform.
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Patients who encounter unverified and oversimplified 
information often form an idealized view of implant treat-
ment, which can influence their decision to seek out this 
therapy. Importantly, the survey respondents had never con-
sulted a dentist about implant treatment. The significant gap 
between their opinions and medical knowledge underscores 
the unreliability of some publicly available information, which 
can perpetuate harmful stereotypes about the existence of an 

“ideal” treatment method. This highlights the importance of 
thoroughly educating patients and correcting misconceptions. 
The perception of implants as superior to natural teeth may 
lead to unnecessary extractions of teeth that could otherwise 
function well for many years [31].

CONCLUSIONS 

Implant therapy undoubtedly has a high success rate; how-
ever, complications are not uncommon. When evaluating the 
therapy, it is essential to distinguish between “full” treatment 
success, which encompasses optimal function and aesthetics, 
and the mere “survival” of the implant in the mouth, which 
may persist despite complications or suboptimal outcomes.

REFERENCES 

1.	 Majewski SW. Współczesna protetyka stomatologiczna: podstawy teor-
etyczne i praktyka kliniczna. Wrocław: Elsevier Urban & Partner; 2014. 

2.	 Kandavalli SR, Wang Q, Ebrahimi M, Gode C, Djavanroodi F, Attarilar S, 
et al. A brief review on the evolution of metallic dental implants: his-
tory, design, and application. Front Mater 2021;8:646383. doi:10.3389/
fmats.2021.646383.

3.	 Chiapasco M. Chirurgia stomatologiczna. Wrocław: Edra Urban & Part-
ner; 2020. 

4.	 Górska R, editor. Periodontologia: podręcznik dla studentów i do LDEK. 
Wrocław: Edra Urban & Partner; 2022. 

5.	 Górska R, Konopka T, editors. Periodontologia współczesna. Otwock: 
Med Tour Press International; 2013. 

6.	 Bianco G, Di Raimondo R, Luongo G, Paoleschi C, Piccoli P, Piccoli C, et al. 
Osseointegrated implant for single-tooth replacement: a retrospective 
multicenter study on routine use in private practice. Clin Implant Dent 
Relat Res 2000;2(3):152-8. doi: 10.1111/j.1708-8208.2000.tb00006.x. 

7.	 Brocard D, Barthet P, Baysse E, Duffort JF, Eller P, Justumus P, et al. A mul-
ticenter report on 1,022 consecutively placed ITI implants: a 7-year longi-
tudinal study. Int J Oral Maxillofac Implants 2000;15(5):691-700. 

8.	 Vehemente VA, Chuang SK, Daher S, Muftu A, Dodson TB. Risk factors 
affecting dental implant survival. J Oral Implantol 2002;28(2):74-81. doi: 
10.1563/1548-1336(2002)028<0074:RFADIS>2.3.CO;2. 

9.	 Doyle SL, Hodges JS, Pesun IJ, Law AS, Bowles WR. Retrospective cross 
sectional comparison of initial nonsurgical endodontic treatment and 
single-tooth implants. Compend Contin Educ Dent 2007;28(6):296-301. 

10.	 Slagter KW, Raghoebar GM, Hentenaar DFM, Vissink A, Meijer HJA. Imme-
diate placement of single implants with or without immediate provision-
alization in the maxillary aesthetic region: A 5-year comparative study. 
J Clin Periodontol 2021;48(2):272-83. doi: 10.1111/jcpe.13398. 

11.	 Gotfredsen K. A 5-year prospective study of single-tooth replacements 
supported by the Astra Tech implant: a pilot study. Clin Implant Dent Relat 
Res 2004;6(1):1-8. doi: 10.1111/j.1708-8208.2004.tb00021.x.

12.	 Nentwig GH. Ankylos implant system: concept and clinical application. J Oral 
Implantol 2004;30(3):171-7. doi: 10.1563/1548-1336(2004)30<171:TAI
SCA>2.0.CO;2. 

13.	 Taylor RC, McGlumphy EA, Tatakis DN, Beck FM. Radiographic and clini-
cal evaluation of single-tooth Biolok implants: a 5-year study. Int J Oral 
Maxillofac Implants 2004;19(6):849-54. 

14.	 Zinsli B, Sägesser T, Mericske E, Mericske-Stern R. Clinical evaluation of 
small-diameter ITI implants: a prospective study. Int J Oral Maxillofac 
Implants 2004;19(1):92-9. 

15.	 Raes S, Cosyn J, Noyelle A, Raes F, De Bruyn H. Clinical outcome after 8 to 10 
years of immediately restored single implants placed in extraction sockets 
and healed ridges. Int J Periodontics Restorative Dent 2018;38(3):337-45. 
doi: 10.11607/prd.3478. 

16.	 Pol CWP, Raghoebar GM, Maragkou Z, Cune MS, Meijer HJA. Full-zirconia 
single-tooth molar implant-supported restorations with angulated screw 
channel abutments: A 1-year prospective case series study. Clin Implant 
Dent Relat Res 2020;22(1):138-44. doi: 10.1111/cid.12872. 

17.	 González López S, Olmedo Gaya MV, Vallecillo Capilla M. Esthetic resto-
ration with orthodontic traction and single-tooth implant: case report. 
Int J Periodontics Restorative Dent 2005;25(3):239-45. 

18.	 Fu PS, Wu YM, Wang JC, Huang TK, Chen WC, Huang JW, et al. Optimizing 
anterior esthetics of a single-tooth implant through socket augmentation 
and immediate provisionalization: a case report with 7-year follow-up. 
Kaohsiung J Med Sci 2012;28(10):559-63. doi: 10.1016/j.kjms.2012.04.020. 

19.	 Patankar A, Kshirsagar R, Patankar S, Pawar S. Immediate, non sub-
merged root analog zirconia implant in single rooted tooth replace-
ment: case report with 2 years follow up. J Maxillofac Oral Surg 
2016;15(Suppl 2):270-3. doi: 10.1007/s12663-015-0786-1. 

20.	 Wang Y, Cen W, Huang JQ, Wei HW. Unconventional implant strategy for 
patients with a limited interocclusal space in the posterior region: A case 
report. BMC Oral Health 2019;19(1):214. doi: 10.1186/s12903-019-0907-1. 

21.	 Jang JY, Lee SJ, Lee JD. Considerations in the replacement of over-retained 
primary teeth with implant restorations in the esthetic zone: A case report. 
J Esthet Restor Dent 2020;32(3):272-9. doi: 10.1111/jerd.12569. 

22.	 Naenni N, Sahrmann P, Schmidlin PR, Attin T, Wiedemeier DB, Sapata V, 
et al. Five-year survival of short single-tooth implants (6 mm): a ran-
domized controlled clinical trial. J Dent Res 2018;97(8):887-92. doi: 
10.1177/0022034518758036. 

23.	 Sakka S, Baroudi K, Nassani MZ. Factors associated with early and late 
failure of dental implants. J Investig Clin Dent 2012;3(4):258-61. doi: 
10.1111/j.2041-1626.2012.00162.x. 

24.	 Song D, Shujaat S, de Faria Vasconcelos K, Huang Y, Politis C, Lambrichts I, 
et al. Diagnostic accuracy of CBCT versus intraoral imaging for assess-
ment of peri‐implant bone defects. BMC Med Imaging 2021;21(1):23. doi: 
10.1186/s12880-021-00557-9. 

25.	 Różyło-Kalinowska I, Różyło TK. Współczesna radiologia stomatolo-
giczna. 2nd ed. Lublin: Wydawnictwo Czelej; 2012. 

26.	 Lázaro-Abdulkarim A, Lazaro D, Salomó-Coll O, Hernandez-Alfaro F,   
Satorres M, Gargallo-Albiol J. Failure of dental implants and associ-
ated risk factors in a university setting. Int J Oral Maxillofac Implants 
2022;37(3):455-63. doi: 10.11607/jomi.9204. 

27.	 Thiebot N, Hamdani A, Blanchet F, Dame M, Tawfik S, Mbapou E, et al. 
Implant failure rate and the prevalence of associated risk factors: A 6-year 
retrospective observational survey. J Oral Med Oral Surg 2022;28(2):1-8. 
doi: 10.1051/mbcb/2021045. 

28.	 Khan FR, Ali R, Nagi SE. A review of the failed cases of dental implants 
at a university hospital in Karachi, Pakistan. J Pak Med Assoc 
2016;66(Suppl 3)(10):S24-6. 

29.	 Giannobile WV, Lang NP. Are dental implants a panacea or should 
we better strive to save teeth? J Dent Res 2016;95(1):5-6. doi: 
10.1177/0022034515618942. 

30.	 Atanda AJ, Livinski AA, London SD, Boroumand S, Weatherspoon D, 
Iafolla TJ, et al. Tooth retention, health, and quality of life in older adults: 
a scoping review. BMC Oral Health 2022;22(1):185. doi: 10.1186/s12903-
022-02210-5. 

31.	 Wang G, Gao X, Lo ECM. Public perceptions of dental implants: A qualita-
tive study. J Dent 2015;43(7):798-805. doi: 10.1016/j.jdent.2015.04.012.


