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Abstract:  

Implant therapy has been shown to be predictible, effective and reliable for  the replacement of missing teeth in 

edentulous and partially edentulous patients.  Prosthodontic rehabilitation with dental implants requires accurate 

implant placement for predictable functional and aesthetic outcomes. Implant dentistry has developed numerous 

advancements in technology, materials, techniques and concepts ti achieve the desire beneficial clinical results. 

Clinical evidence has demonstrated long-term (> 10 years) survival rates up to 95%. Despite the high success and 

survival rates of dental implants, failures can and do occur. There are certain factors such as smoking, history of 

periodontal disease which have been associated with higher rates of implant failure.  Futhmore, implant site 

characteristics such as decreased quantity and or quality of bone, infected sited sites and anatomic localisation 

such as the posterior maxilla have also been corelated to decreased implant survival. 

Key words: dental implants, hard tissue, infection, interdental space, local risk factors, soft 

tissue. 

INTRODUCTION 

The oral cavity has been described 

as a mirror that reflects the health of the 

body [1]. A correct diagnosis, elimination 

of the causes and reduction of modifiable 

risk factors are paramount for successful 

prevention and treatment of oral disesses 

[2]. Nowadays, the pathology of the oral 

cavity, especially edentation, represents a 

major public health problem [3].  

The oral cavity is colonized by a 

complex microbiota that grows and lives as 

diverse biofilms on all mucosal and dental 

surfaces.  Oral biofilms on dental hard and 

soft tissues are the main cause of dental 
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diseases, including caries and periodontal 

disease [4]. The low pH medium is a 

primary factor of decays that occurs trough 

saliva acidification as result of alimentary 

and hygiene individual behaviors like food 

diet and tooth brushing. The modifications 

of salivary pH could be also caused by the 

influence of bacteria, enzymes, hormones 

and other factors [5]. 

Concerning the etiology, location, 

extent or topography, edentation is 

considered a pathological entity that, 

through evolution and complications, 

causes serious imbalances in the 

stomatognathic system [6].  Teeth are 

extracted as a consequence of an oral 

complication, following the interaction 

between the patient and the dentist, the 

dentist’s ability to provide treatment to 

sustain the functionality of the teeth and 

depending on the patient’s preference [7]. 

Actually, the dental medicine is  governed 

by  special  aesthetic  demands  based on  

avant-garde techniques and technologies in 

conjunction with the type of biomaterials 

used. [8]. 

The use of dental implants is 

considered a revolution in modern dentistry 

[9,10]. Osseointegrated dental implants 

have represented a breakthrough in clinical 

practice for replacing missing teeth and 

supporting prosthetic reconstructions in 

edentulous areas [11]. 

The use of dental implants to aid in the 

support of restorations replacing missing 

teeth has been reported in the literature 

dating back to the early 1960 [12,13]. 

Historically, dental implant treatments have 

had mixed results with regard to ruvival of 

the implants and prostheses. In the context 

of society development, the past two 

decades have seen theoretical and practical 

interest of manufacturers, reserchers and 

clinicians to improve the success of implant 

treatment outcomes through evolution in 

implant design, materials and clinical 

procedure [13, 14].  

While the patients is usually 

concerned with esthetics and function, 

dental professionals expect success 

regarding biological and mechanical 

stability and the facilitation of oral hygiene 

[10,15]. There is consensus among authors 

that the success of dental implant tretamnet 

depends on the presence and maintenance 

of surronding bone mainly in the bone crets 

area. However, one of the major challenges 

encountered in implantology is the process 

of bone resorption around the implant after 

insertion or during its use. In the literature, 

bone resoprtion of approximately 1.2 mm in 

height during the first year of function is 

reported with 0.1 mm more resorption for 

every subsequent year [10,17,18 16,17]. 

This loss with a V or U shape has been 

called saucerization [10, 18].  

In 1986, Albrektsson et al establish 

the following criteria for implant succes 

[10,19]. The implant should have no 

mobility and demonstrate no radiolucent 

areas radiographically, annual vertical bone 

loss after the first year sholud be less than 

0.2 mm and there should be no perisitent 

and or irreversible symptoms. The most 

common parameter used in clinical reports 

is the survival rate, indicating whether the 

dental implant is physically in the mounth 

or has been removed [10,20]. However with 

this method, implants that should be 

removed owing to pain or ilness may be 

retained and erroneously considered 

successful.  

In 1993, an implant quality of health 

scale was created by James and developed 

by Misch [10, 22, 22]. This scale was later 

modified at the International Congress of 
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Oral Implantologist’s Pisa Consensus 

Conference in 2007, presenting four clinical 

categories that contain condition of success 

syrvival and failure of the implant. Survival 

can be divided into two 

categories:satisfactory survival which 

describes implants with less than ideal 

condition, but for wich there is no need for 

clinical intervention and compromised 

survival includes implants with less than 

ideal conditions required clinical treatment 

to reduce the risk of implants that require 

removal or that have been lost. Implant 

success is a term used to describe clinical 

conditions and must include at least 12-

month period for implants servingas 

prosthetic abutments. Early success is 

suggested for implants that are retained for 

a period of one three years, intermediate 

success for three to seven years and long-

term success for a period longer than seven 

years. In this new approach, pain, mobility, 

radiographic bone loss, probing depth and 

periimplant disease are evaluated [10,23].  

Regarding periimplant disease, 

since teh bone loss caused by stress or 

bacteria leads to the deeping of the sulcular 

gap and decreases oxygen trnsion, 

anaerobic bacteria become the primary 

promoter of continous bone loss. Exudate or 

an abscess around an implant indicates 

exacerbation of periimplant disease and 

possibly accelerated bone loss. Exudate 

persisting for more then one or two weeks 

normally requires surgical intervention in 

the periimplant area to eliminate teh 

etiological factors. The reduce bone height 

after the exudate episode exposes the 

implant to secondary occlusal trauma. The 

surgeon specialist should re-evaluate and 

reduce the stress factors for the new bone 

condition to improve the performance in the 

long term [10,23]. 

The aim of our 15-year study is to 

determine the effects of factors with local 

potential risk on implant survival and 

success (primary outcomes) as well as on 

mucosal recession, bleeding on probing and 

proximal marginal bone loss (secondary 

outcomes). The following local risk factors 

were considered:interdental space, infected 

sites, soft tissue thickness, width of 

keratinized soft tissue, bone density and 

implant stability. As with any study 

involving the oral cavity, oral hygiene is a 

key variable. There is substantial evidence 

that poor hygiene is assciated with 

periimplant [24,25].  

The following clinical and 

radiographic criteria proposed by 

Albrektsson et al and adapted by Buser et al 

and Karoussis at al were used to define 

implant success [26,27,28]: absence of 

mobility, absence of persistent subjective 

complaints (pain, foreign-body sensation 

and/or dysesthesia, absence of reccurent 

peri-implant infection with suppuration, 

absence of a continuous radiolucency 

around the implant, no pocket probing 

depth >5 mm, no probing depth >5 mm and 

no bleeding on probing, annual vertical 

bone loss after the first year of service not 

exceeding 0,2 mm (mesially or distal) 

[26,27,29,30,31]. Several secondary 

outcomes were also considered. These 

included mucosal recession, bleeding on 

probing and proximal marginal bone loss. 

Although these outcomes individually were 

not directly related to implant suvival or 

succes, they were determined to be 

significant when considering ourcomes in 

the esthetic zone.  

It is important to differentiate 

between the meaning of Survival and 

Success. ,,Implant survival,, means that 

implants are still in the mounth at the time 
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of examination, regardless of the state of the 

prosthesis or patient satisfaction. A 

nonfunctional implant requiring additional 

treatment is counted in the surviving group 

while ,,Implant success,, means that 

implants are not only in the mounth but are 

also functional and satisfactory. 

  

MATERIAL AND METHODS 

 

This study included 624 patients 

who received  1127 implants and prostheses 

on implants in a private clinic in the period 

2006-2021. These included completely and 

partially edentulous arches as well as 

single-tooth replacements. All the 

prosthetic bridges performed were fixed. Of 

the 624 patients studied, 345 (55.28%) are 

women and 279 (44,71%) are men.  

  After a complete medical and dental 

history, through clinical and radiographic 

evaluations including as indicated, 

periapical, panoramic, conventional and 

computerized tomographic films, 

diagnostic casts and consultation with the 

restorative dentist were carried out. Patients 

were presented with treatment options and 

advised of the potential problems associated 

with dental implants and an informed 

consent form was signed. Patients were not 

accepted for implant surgery if they were 

medically contraindicated for elective 

surgery or had unrealistic expectations. 

All implants were placed under 

sterile conditions following this protocol: 

the patient was administrated intravenous 

sedation using fentanyl citrate 0,5 mg/ml 

injection, diazepam 5 mg/ml injection, as 

well nitrous oxide, oxygen inhalation. This 

was in addition to articaine hydrochloride 

4% and epinephrine bitartrate 1:100 000 

local anesthesia that was administrated in 

both block and infiltration technique. They 

also received  antibiotics  Augmentin 24 

hours prior to surgery and 6 days thereafter 

(1mg twice a day), corticosteroid 

medication (Medrol) for control of the 

inflammatory response was given daily in a 

regressive mode (15 mg at surgery, 10 mg 

on the first 2 days postoperatively and 5 mg 

in days 3 and 4 postoperatively), 

antiinflamatory medication Arcoxia (Merk) 

120 mg once day, was administrated on day 

5 postoperatively every 12 hours. Anagesics 

were given on the day of surgery and 

postoperatively for the first 3 days as 

needed. Because the bone density allowed 

us, the insertion torque of the implants was 

>50 N.cm. Sinus lifts were performed in 

patients who did not have enough space for 

implant insertion, along with bone additions 

with Bio-Oss (Geistlich Pharma AG) and 

resorbable membrane Hypro-Sorb F. 

All patient records, histories and 

radiographs were reviewed; all implant 

locations were recorded appropriately as 

posterior maxilla, anterior maxilla, 

posterior mandible or anterior mandible and 

all implant failure were recorded.   

The succes and survival rates of the 

implants were analyzed based on the criteria 

of the Pisa Consensus Conference 

according to the following clinical 

parameters: pain (absent, absent in function, 

sensitivity in function, pain in function), 

mobility (present or absent), probing depth 

(PD), bleeding on probing (BOP), exudate 

(absent, with exudate history, with 

uncontroled exudate) and radiographic bone 

loss. The PD and BOP measurements were 

taken at four aspects of each implant: mesial 

(M), distal (D), buccal (B) and 

lingual/palatal (L/P). 

For the assesment of radiographic 

bone loss, a periapical radiograph using the 
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bisecting angle technique was performed at 

the time of patient recall. According to the 

criteria, the implants were classifield as 

successfull or failed. 

Biological and prosthetic complications 

such as periimplant mucositis, 

periimplantitis or any mechanical and 

prosthetic complication were also 

evaluated. Patient with BOP or positive 

suppuration, a PD greater than 5 mm and 

radiographic bone were diagnosed as 

having periimplantitis. 

 

 

RESULTS 

  

  During the study period between 2006-

2021 was analized a number of 624 patients 

who met the inclusion criteria for this study. 

At these patients we encountered a number 

of 1127 implants. The age range of these 

patients was between 20-75 years. 

Table 1. Number of patients with dental implant 

Patiens with implants 

women men total 

number % number % number % 

345 55.28 279 44.71 624 100 

 

Table 2. Number of implants by placement area 

Number of implants and placement area 

Anterior and posterior maxilla Anterior and posterior mandible 
Total 

women men women men 

number % number % number % number % number % 

234 20.76 170 15.08 381 33.81 342 20.35 1127 100 

 

   The implants used in this study were: 

ANKYLOS DENT SPLY (32 implants-

3,01%), ALPHA BIO (173-16,27%), MIS 

BIOCOM (63-5,92%), AB (TITAN 

IMPLANT) (341-32,07%), BREDENT 

BLUE SKY (536-50,42%), ADIN (1-

0,094%), TUFF (1-0,094%), NORIS (2-

0,188%). 

   Of the 624 patients, only 52 patients 

needed sinus lift interventions, of which 

only 29 required bone additions. The 

materials used were: BIO-OSS (Geistlich 

Pharma AG), NANO-BONE (Artoss 

Gmgh), HYPRO-OSS (natural 

hydorxyapatite and atelocalgen composite 

for bone suntitution), KASIOS (TCP 

DENTAL HP) (calcium phosphate ceramic 

bone filling) and and collagen resorbable 

membrane: HYPRO-SORB F (bilayer 

bioasbsorbable barrier for guided tissue and 

bone regeneration), R.T.R cone 

(SEPTODONT) (resorbable tissue 

replacement). 

  The 29 bone additions were performed in 

the following cases: one case of bone 

addition and resorbable membrane 

immediately, two cases of bone adtions and 

immediate placement of the implant, two 
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cases of bone addition+extraction and 

implant placement, two cases of extractions 

with curettage and bone addition and 

immediate placement of the implant, one 

case of periapical resection and immediate 

placement of the implant, 21 cases of 

extractions with bone additions and 

placement of implants immediately post-

extraction.  

  Of the 52 sinus lift procedures: 26 cases 

were simple sinus lift, one case of bilateral 

sinus lift, one case of sinus 

lift+cystectomy+implant, 10 cases of sinus 

lift+bone additions+resorbable 

membranes+immediate placement 

implants, two cases of sinus 

lift+extractions+implant placed 

immediately post-extractional, five cases of 

sinus lift+implant placed 

immediately+membrane on implant, five 

cases of sinus lift+immediate implant 

placement, two cases of sinus lify+bone 

addition+membrane resorbable+extraction. 

 The size of the implants used in the jaw 

were: 3,3/10 mm, 3,5/10 mm, 3,5/11 mm, 

3,75/8 mm, 3,75/13 mm, 3,75/16 mm, 

3,75/10 mm, 4,8/8 mm and in the mandible 

were: 3,5/14 mm, 3,5/8 mm, 3,75/13 mm, 

3,5/10 mm, 3,75/11,5 mm, 3,75/10 mm. 

  Based on the criteria for failure outlined 

above, 28 implants were rejected, of which 

7 in the jaw and 21 in the mandible.  

Of the 28 cases of rejection: 5 cases 

were rejected at 7 days with pain, mobility 

positive, positive depth probing (PD) as 

well as positive probing bleeding (BOP). 

These were suppresed and bone addition 

was affected with Bio-Oss. Another 3 cases 

of implants were rejected after 10 days 

showing pain, mobility, positive probing 

depht (PD), positive bleeding on probing 

(BOP), exudate and the presence of bone 

loss on radiography. They were suppressed 

and bone addtion was affected with Bio-

Oss. Anothet 6 cases suffered rejection at 30 

days with mobility, positive probing depht 

(PD), positive bleeding on probing (BOP), 

radiographic bone loss present. They were 

also suppressed and bone addition was 

performed with Bio-Oss. Another 4 cases 

were rejected at 21 days for the same resons, 

two cases were rejected at 10 days being 

present in all these cases: mobility, pain, 

positive probing depht (PD), bleeding on 

probing (BOP) as well as bone loss 

radiograph. For cases were rejected 

immediately due to suppurative 

phenomena, pain, mobility, positive 

probing depht (PD), bleeding on positive 

probing (BOP) exposing the vestibular wall. 

Two cases suffered rejection 32 days after 

implantation due to mobilility, positive 

depht probing (PD), positive bleeding on 

probing (BOP), exudate presence and 

radiographic bone loss. In these two cases, 

gingival curettage and addition of Bio-Oss 

were performed. Another case was that of 

an implant rejected after 14 days due to the 

presence of mobility, inflamatory exudate, 

positive PD and positive BOP with 

vestibular wall exposure. The last rejection 

appeared 90 days after implantation due to 

mobility, PD positive, BOP positive, 

exudate presence and radiographic bone 

loss. It was suppresed and Bio-Oss was 

added. 

DISCUSSION 

  

This study aimed to evaluate the 

success, survival and failure rates of 

implants based on the implant quality of 

health scale developed at the Pisa 
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Consensus Conference. The success 

category describes optimal conditions, the 

failure category includes implants that 

should or could be removed.  

In this study, patients who 

underwent implant rejection first observed 

mobility, PD positive and BOP positive, 

then the presence of inflammatory exudate 

and then pain. So among the first signs that 

alerted patients were: mobility, positive PD, 

positive BOP, inflammatory exudate and 

then was pain and final confirmation was 

made based on radiographic bone loss.  

The literature shows a lower success 

rate of implants placed in the maxilla 

compared with tha mandible, a fact that is 

related to the lower density of the maxillary 

bone [32,33]. The residual bone height 

becomes insufficient owing to the loss of 

alveolar bone. However, the molar area in 

both the maxilla and mandible dispalys 

substantial bone defiency owing to 

increased occlusal forces, incresing the 

failure rate of implants in this area [32]. In 

type IV bone, the cortical bone is very thin 

and the lack of dense bone markes it 

difficult to achieve adequate stability. The 

mandibular retromolar area and the 

maxillary molar region are formed by low-

quality bone, while implants placed in the 

anterior mandible area have high success 

rates owing to incresed cortical bone. In this 

study, there was no difference between 

implants palced in different regions of the 

jaws regarding their success or survival 

coroating the findings of Kim et al [34,35].  

In our study, various implant 

systems were analyzed without differences 

in the success rate or acceptable survival 

rate, corroborating the findings of Ferrigno 

et al and Telleman et al who found similar 

results for the survival of different types of 

implant  designs [36,37,38].  In a literature 

review, Opperman et al concluded that 

regarding implant survival, there are no 

types surfaces or implant systems that 

present clear advantages over others 

[39,40].  

In summary, in the present study, of the 

1127 implants made, only 28 (2.48%) were 

rejections. 

 

CONCLUSION 

  

Whitin the limitation of this study, 

the data suggested that the implant success 

rate does not seem to be related to factors 

like age, sex, systemic disease, macroscopic 

characteristics or area in wich the implant 

was placed. This study can be considered 

preliminary and provides the basis for the 

design of further studies. 
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