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ABSTRACT

Data on dental implant treatment's success and survival rate are still limited. Meanwhile, the data on the success
and survival after implant placement and restoration can be used to evaluate materials,improve the dentalimplant
treatment, and enhance the service quality at Hasanuddin University Dental Hospital. The purpose of this study is
to analyze the dental implant survival rate, the contributing factors that enhance the survival rate, and the factors
causing the failure of the dental implants at the Prosthodontic Clinic of Dental and Oral Hospital, Hasanuddin Uni-
versity. The final study group consisted of 11 patients with 20 implants. Implant failure was categorized based on
implantloss, mobility, orremovaldue to severe peri-implant infection or implant fracture. Implantsurvivalrateswere
grouped based on sex, age, smoking habit, placement location, diameter, length, and placement time. The value of
implantsurvivalrate was assessed based on the presentation of successful implants. Of all 20 cases, five implants
failed,indicating a cumulative implant survival rate of 75%. Based on the failure period, there areinitial failure cases
before loading and late failure cases after loading. One implant failed within the first six months, and two implants
failed 2 years after insertion of the superstructure. The leadingcause of implant failure before loading is osseointe-
gration failure.In the case of implants that failed afterinstallingthe superstructure, peri-implantitis occurs continous-
ly.Itwas concluded that the implant survival rate for patients at the Hasanuddin University Dental Hospital is 75%.
Dental implant survival rates include gender, age, implant placement location, smoking habits, implant diameter,
length, and immediate or delayed implant placement. The factors causing the failure of the implant in this study

were osseointegration failure and peri-implantitis
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INTRODUCTION

Dentalimplants are areliable treatment option
in the rehabilitation of partial or complete tooth
loss.t2Dentalimplants are one of the methods to
provideretentionand supportfor strengthin using
dentures, which function to restore chewing, aes-
thetic, and speechfunctions.®The use ofdentalim-
plants provides a better quality of lifethan conven-
ventional denture treatment.*

Thesuccessrate andsurvivalrate based on pre-
viousresearchare high. Some studieshave shown
success after 5 years of follow-up. When evalua-
tingimplantsuccess and failure rates,one should
considerthetype ofload or restoration to be used.
Theimplantsuccess scaleisassessedbyits dura-
bility andis declared afailureifitmustor has been
removed.

Dentalimplanttreatment in academic instituti-
ons is expected to have ahigh successrate, soit
can be one of the choices for implant treatment.
However,dataon the success and survival of im-
plantsthat have been placedare stilllimited. Mean-
while, data on success and survival after implant
placementand restoration can be used for evalua-

tionmaterials that improve service quality and as-
sessthesuccessrate ofimplant treatment. There-
fore, along-termretrospective studyis usefulin ob-
jectively assessingthe relationship between vari-
ous factors that affect implant survival rates.>’

The of dental implants has been carried out at
the Prosthodontic Clinic, Teaching Dentaland Orall
Hospital,and Hasanuddin University since 2010.
Ongoingevaluationusingaretrospective study me-
thod on the success and survival rate of implants
was firstly carried out; the researchers were inte-
restedinexamining the implantsurvivalrate in pa-
tients in Hasanuddin University Oral and Dental
Hospital. This study aimed to analyze the implant
survival rate of patients at the Prosthodontics cli-
nicatthe Dental Hospital, Hasanuddin University,
the supporting factors that can make the implant
survive in the mouth, and the factors that cause
implant failure.

METHODS

An 8-year follow-up study involved patients se-
guentially treated with dentalimplants atthe Pros-
thodontic Clinic of Hasanuddin University, Makas-
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sar, Indonesia, between2013and 2021. Register-
ed patients were recalled for examination from
June 2021 to November 2021. The study group
consisted of 21 patients with atotal of 33 implants.

Alldatawere takenretrospectively from dental
records of patientswho haddentalimplantsinsert-
ed, including informations on age, sex, general
health,time oftreatment,implantmanufacturer, po-
sition,andanumber ofimplants. Patientswere re-
called for control in this study. This research was
approved based on the recommendation of the
Health Research Ethics Commission, Faculty of
Dentistry, Hasanuddin University (0180/PL.09/
KEPK FKG-RSGM Unhas/2021)

Result measurement

Implantfailurewas assessedbased onimplant
loss, mobility, or removal due to severe peri-im-
plantinfection orimplantfracture. The following cri-
teria evaluated implant survival rate: (a) absence
of clinically detectable implant mobility, (b) abs-
ence of subjective pain and discomfort, (c) abs-
ence of peri-implant infection, and (d) absence of
persistent radiolucency continuously around the
implant (e), the gingival sulcus depth is not more
than 2-6 mm (f) the bleeding on probing value is
between 0-1, (g) peri-implant marginal bone loss
that ismorethan halftheimplant length is catego-
rizedas a failure. Periapical radiographs obtained
atthe time of control were analyzed based onthe
condition of the marginal bone. The distance bet-
weentheimplantreference point (fixture-abutment
junction) andthe level of the marginalbone onboth
mesial and distal sides of the implant was record-

Table 1 Characteristics of implant survival rate

ed by two blind examiners (BT and RN).

Conventional descriptive statistics (number and
percentage values) were used for the study ma-
terials presented, including implant survival rate.

RESULTS

The study group consisted of 21 patients and
33implants.However, eight patients with nine im-
plants were excluded because theyrefusedtoat-
tendthe examination andlostcontactwith two pa-
tients. Therefore, the final study group consisted of
11 patients and 20 implants. There were six male
patients and five female patients. There were 12
implantsinthe maleand 8 in the female (Table 1),
The patients were aged 24-34 years at the study
time. Informationregarding systemic disease was
obtained from patient records. All patientshad no
systemic disease, andtwo patients have a history
of smoking.

Among 11 patients, 12 implantswere placedin
5 male patients. Ofthese, five implants failed, and
theimplantsurvivalrate was 58.3%. Eightimplants
were placedin 6 female patients. Of these, no im-
plants were reported to fail, so the implant survi-
val rate was 100%.

Based on smoking habits, sevenimplants were
placedin patients who smoked, and five implants
failed, sotheimplantsurvival rate was 28.5%.While
the number ofimplants placed in patients who did
not smoke was 13, none ofthe implants failed, so
the implant survival rate was 100%.

For implant placement in this study, namely
maxillary anterior and mandibular posterior. Four
implants were placed in the anterior maxillary re-

Variable Number of Implants Distribution (%) Implant Failed (n) CSR (%)
Gender
Man 12 454 5 58.3
Woman 8 54.5 - 100
Smoking Prevalence
Yes 7 35 5 28.5
No 13 65 - 100
Location
Anterior maxilla 4 20 1 75
Posterior Mandible 16 80 4 75
Implant Diameter
3.0-35 6 30 - 100
3.6-4.0 12 60 5 58.3
4.1-45 2 10 - 100
Implant Length
<10 mm 3 17 85 100
10 mm 5 70.5
Implantation time
Delayed 16 80 - 100
immediate 4 20 4 0
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Table 2 Implant failure analysis

Gender AgeLocation Implant Diameter Implant Length Restoration Type Failure Time Cause of Failure Failure Type

L 24 12 3.8mm 12 mm Single Implant 6 months  Osseoint.Failure Early Failure
L 33 36 4 mm 10 mm Single Implant 2 years Peri-implantitis  Late Failure
L 33 46 4 mm 11 mm Single Implant 2 years Peri-implantitis  Late Failure
L 33 37 4 mm 10 mm Single Implant 2 years Peri-implantitis  Late Failure
L 33 47 4 mm 10 mm Single Implant 2 years Peri-implantitis  Late Failure

M Survival

M Failure (Gagal)

Figure 1 Implant survival rate presentation

region.Oneimplantfailed, so the implant survival
ratewas 75%. Furthermore, 16 implantswere pla-
ced in the posterior mandibular region, and four
failed, so the implant survival rate was 75%.

Assessmentbased on the implantdiameter, 6
implants were installed with a diameter of 3.0-3.5
mm.Noneoftheimplantsfailed, sothe implant sur-
vivalrate was 100%. Twelve implantswere placed
witha3.6-4.0mmdiameter, and five implants fail-
ed, so the implant survival rate was 58.3%. Fur-
thermore, two implants with a diameter 0f4.1-4.5
mm, none ofthe implantsfailedinthisgroup,sothe
implant survival rate was 100%.

Based on the length of the implants, three im-
plants were installed with a length of <10 mm, no
implants failed, so the implant survival rate was
100%. Furthermore, 17 implants were installed with
alength of L0mm,and 5implantsfailed, so the im-
plant survival rate was 70.5%.

The evaluation was based on the time of im-
plant placement. Sixteen implants were installed
sixmonths after tooth extraction, and none of the
implants failed, so the implant survival rate was
100%. Furthermore, fourimplants were placed im-
mediately, but the four implants failed.

Out of all 20 cases, five implants failedin this stu-
dy, showing a cumulative implant survival rate of
75% (Figure 1). Based on the failure period, there
were cases of early failure before loading and late
failure cases after installation of the superstruct-
ure. Of these, one implantfailed within the first six

months; two implants failed between 2 years after
insertion ofthe superstructure. Theleading cause
of implant failure before loading is osseointegra-
tion failure. In the case of failed implants after in-
sertion of the superstructure due to persistent peri-
implantitis (Table 2).

DISCUSSION

In this study, a clinical examination was car-
riedoutto see the implant survival rate in patients
treated at the Prosthodontic Clinic, Hasanuddin
University Dental and Oral Hospital. Several fac-
tors affect the implant survival rate: age, gender,
smoking habits, implant placement location, and
implant installation time.

Accordingtoastudyconducted by Maris Victo-
riaetal., noassociation wasfoundwith patientage,>
as reported by several studies;although Noguerol
et al., reported higher failure rates in patients bet-
ween 41 and 60 years of age than in those older
than 60 years. Itcan be concluded that advanced
age is not a disadvantage in implant treatment.’
This is in line with the results of this study, which
foundfive failedimplants from 2 young male pati-
tients, namely 24 and 33 years. However, several
factors influence the failure of this patient's im-
plant, such as smoking habits, systemic disease,
and immediate implants.

Asmanyas 7 ofthe 12 implants placed in male
patients showed successful treatment, whereas,
in8implants in female patients, theimplants were
stillwellplacedinthe oral cavity. The results of this
study foundthat genderdid not affect the success
of dental implant treatment. Thisis in line with the
research conducted by Jang etalwhich stated that
there was no significantdifference between male
and female gender in the success of dental im-
plants. In addition, a study states thatfrom the re-
sults of periapical radiographic examination, the
success of dentalimplantplacementin menis bet-
terthaninwomenduetothe anatomy of the maxil-
lary sinusinwomen.8°However, inthis study, there
were five implants from two male patientswho ex-
perienced failure, due to patient's smoking habit.

Smokers mustanticipate complications afterim-
plantplacementthatrequire surgical intervention.
Smokers have a higherincidence of complications,
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especially with screw implants. However, most
complications willnotlead to failure. While the as-
sociation betweenimplantcomplicationsand smo-
king, smoking duration, implanttype, andimplant-
ation time was significant, it cannot be assumed
thattheywerethe only or the most significant fac-
tors. Implant patients should be noticed that smo-
king can have harmful effects on dental implants.
Limiting or reducing smoking will reduce the com-
plications of endosseous dental implants.*°

Another factor that can affect the successofa
dentalimplantisthe location of the implant. Of the
four implants placed in the maxillary anterior re-
gion, limplantfailedtosurvive. Inlinewiththe pre-
vious article (zone 1), this region often has a his-
tory of bone infection and trauma to the alveolar
ridge. Therewere4failuresoutof12 implantsinthe
posterior mandible inthe posteriorarea. Thisarea
is tricky due to vertical bone deficiency, proximity
tothe inferior alveolar canal, andinsufficientblood
flow causing poor healing of the implant area.!!

Inline with research onthe relationship between
success and implant placement, Alsaadi et al.'s
study concluded that the anterior mandibular re-
gion experienced less bone loss than the mandi-
bular posterior region and the maxillary region. Ja-
cob'sstudy supportsit, thatbonelosswas more in
themaxillathan in the mandible because the cor-
tical bone in the maxilla was thinner, and the tra-
becularbone was less dense. Whencomparedto
the anterior (incisor) and posterior (molar) regions,
the chewing load and the force during clenching
were, on average, three times greater in the pos-
teriorregion. Incontrastto the study conducted by
Langetal. whofound nostatistically significant dif-
ferenceregardingthe success of implants placed
in the maxilla and mandible.'>*3

Immediate implantsrequire higher primary sta-
bility,andtheir attachmenttotissues (softand hard)
ismore susceptible to bacteria and poor micro re-
pair during the healing process, leading to an in-
creasedrisk of implant failure.**Ithas beenrepor-
tedthattherisk ofimplantfailure in aninfected post-
extractionsocket s three times greater than in an
infection-free post-extraction socket.*>"However, the
placementofanimmediateimplanthasthe follow-
ing advantages: maintaining the shaping network
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