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Sazetak

Sve je vise znanstvenih dokaza koji podupiru klinicku uporabu kratkih dentalnih implantata. No u
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malo se studija procjenjivao dugorocni uspjeh imedijatnog opterecenija tih usadaka. Ovo istrazivanje

usmjereno je na procjenu imedijatnog opterecenja kratkih implantata u straznjim podru¢jima maksi-
le. Materijali i metode: Odabrani su pacijenti s kratkim implantatima u straznjem podrucju maksile
postavljenima prije prosinca 2010. O njima su prikupljeni sljedeci podatci: dob, spol, dimenzije im-
plantata, anatomska lokacija i proteticka terapija. Izlazne varijable bile su remodeliranje kosti oko
implantata te trajnost kratkih implantata i protetickih radova. Rezultati: Osam pacijenata dobilo je
deset kratkih implantata. Srednja vrijednost vremena pracenja bila je 4,6 + 1,21 godina nakon opte-
recenja, a pritom je jedan implantat izgubljen. Dogodila se i jedna proteticka komplikacija. Ni jedna
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proteza nije rezultirala neuspjehom te je zabiljezeno 100-postotno zadovoljstvo. Zakljuéci: Imedijat-

no opterecenje kratkih implantata u maksili moglo bi ustedjeti vrijeme i troskove te bi se moglo sma-

trati uspjeSnom terapijom.

Uvod

Nakon prvoga objavljenog ¢lanka o imedijatnom opte-
re¢enju zubnih implantata, tiskan je znatan broj sustavnih
preglednih radova i obavljeno mnogo istrazivanja. U pre-
glednom ¢lanku 0 mogu¢nostima klinickih i eksperimental-
nih istrazivanja prihvaéena je 2000. godine ideja o imedi-
jatnom opterecenju implantata i preporucena vrsta fiksacije
koja minimizira njegove mikropokrete (1). Skupni podatci
za imedijatno opterecenje pokazali su sli¢no prezivljavanje
implantata kao i u slucaju odgodenog optereéenja (1 - 5).
Jedan od najutjecajnijih parametara za terapijski uspjeh jest
kontrola torka uvrtanja (1 - 5). Pri koristenju implantata
standardne duljine, znanstveni dokazi upuéivali su na odsut-
nost znacajnih razlika medu protokolima funkcionalizacije u
smislu prezivljavanja implantata i remodeliranja okolne ko-
sti (5). Anatomska lokacija implantata moguci je ¢imbenik
koji bi mogao utjecati na prezivljavanje dentalnih implanta-
ta i protetickih nadomjestaka. Implantati s imedijatnim op-
tere¢enjem imaju u razli¢itim objavljenim istraZivanjima ve-
¢u stopu neuspjeha u straznjim (0,54 %) negoli u prednjim
(0,45 %) podru¢jima kada se procjenjuju zajedno (6). S im-
plantatima u maksili bilo je vie neuspjeha negoli s onima u

mandibuli (6).

Kljuéne rijeci

rano umetanje zubnog usatka; zubne
proteze podrzane usatkom; preobliko-
vanje kosti; oseointegracija; gornja Ce-
ljust

Introduction

Since the first publication on immediate loading of den-
tal implants, an increasing number of research and system-
atic reviews have been published. In 2000, a review of the
available clinical and experimental studies have accepted the
idea of immediate implant loading and have recommended
the type of fixation that minimizes the implant micro move-
ments (1). The data compiled for the immediate loading have
shown a similar implant survival as delayed loading (1-5).
The insertion torque is one of the most influential parameters
in the treatment success (1-5). When standard-length im-
plants are used, the scientific evidence indicated the absence
of significant differences between functionalization protocols
in terms of implant survival and peri-implant bone remodel-
ling (5). However, the anatomical location of the implant is
a factor that could affect the survival of dental implants and
prostheses. Immediate implants with immediate loading have
a higher failure rate in posterior areas than in the anterior
areas when estimated together in different published studies
(0.54% - 0.45% respectively), (6). The implants in the max-
illa have more failures than in the mandible (6).

The use of short dental implants may limit the needs for
bone augmentation. The predictability of short implants has
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Koristenje kratkih dentalnih implantata moze smanjiti
potrebu za augmentacijom kosti. Njihova predvidivost proci-
jenjena je u nedavnom istraZivanju o pracenju randomizira-
nih klinickih postupaka postavljanja implantata u podignu-
to dno maksilarnog sinusa (7). Kratki implantati (duljina <
8 mm) pokazali su predvidivu stopu prezivljavanja i rezulti-
rali su tri puta nizom stopom intraoperativnih komplikacija
negoli dugi (6). Kratki implantati postavljeni u straznjim di-
jelovima bezubih grebena pokazali su visoku inicijalnu stopu
prezivljavanja sliénu dugim implantatima (8). Iz svega nave-
denoga slijedi da kratki dentalni implantati mogu biti terapi-
ja izbora u lije¢enju atrofi¢ne alveolarne kosti jer su povezani
s manje bioloskih komplikacija, smanjenim odbacivanjem i
kirurskim vremenom te pristupa¢nijom cijenom (8). Predvi-
divost imedijatno opterecenijih kratkih dentalnih implantata
potaknula je pitanje i o predvidivosti protetickih nadomjesta-
ka na kratkim dentalnim implantatima. Da bi se odgovori-
lo na to pitanje, kratki implantati(< 8,5 mm) postavljeni su i
imedijatno optereceni te periodi¢no procjenjivani. Nulta hi-
poteza glasila je da imedijatno opterecenje ne utjece na sto-
pu njihovu preZivljavanja i stabilnost marginalne kosti oko
kratkih implantata postavljenih u straznje podruc¢je maksile.
Procjenjivani su stopa prezivljavanja implantata i periimplan-
tolosko remodeliranje kosti, zatim komplikacije te prezivlja-
vanje protetickih nadomjestaka.

Materijali i metode

Pri izradi ¢lanka po$tovane su preporuke STROBE-a (9).
Istrazivanje je provedeno u Dentalnom centru u Victoriji u
Spanjolskoj. Kriteriji za ukljucivanje bili su sljede¢i:

- dob iznad 18 godina

- postavljanje kratkih BTI implantata (duljine 7,5 - 8,5
mm) prije prosinca 2010.

- implantat postavljen u straznje podru¢je maksile

- imedijatno opterecenje.

Implantati su praceni klini¢ki i panoramskim radiogra-
mima sa svthom uocavanja mogucih neuspjeha. Neuspjehom
se smatralo ako tijekom procjene u ustima pacijenta nije bilo
implantata. Remodeliranje kosti oko implantata procjenji-
valo se ra¢unanjem smjestaja marginalne kosti (u odnosu na
platformu implantata) na posljednjim radiogramima u odno-
su na njezin smjestaj tijekom postavljanja i imedijatnog opte-
re¢enja implantata. Za kalibriranje linearnih mjera koritene
su duljine implantata (Sidexis, Sirona, SAD). Za ispitivanje
normalne raspodjele podataka koristen je Shapiro-Wilksov
test, a za u¢inak antagonista na tip stabilnosti marginalne ko-
sti upotrijebljena je jednosmjerna ANOVA analiza.

Plan terapije odreden je na temelju klinickog pregleda
i proucavanja dijagnostickog navostavanja te nakon anali-
ze snimaka kompjutorizirane tomografije koni¢nim zraka-
ma (CBCT). Kirurg je pripremio mjesto za implantat nisko-
turaznom busilicom (125 okretaja u minuti) bez irigacije, a
promjer posljednjeg svrdla za kost odredivao se ovisno o gu-
stodi kosti (odredena prema CBCT-u), (10, 11). Za poboljsa-
nje osteointegracije dentalnih implantata koristena je plazma
bogata ¢imbenicima rasta (PRGF-Endoret®, Biotechnology
Institute BTI, Vitoria, Spanjolska). Tijekom postavljanja im-
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been assessed in a recent survey of randomized clinical trials
of implants placed in augmented sinus (7). Short (length < 8
mm) implants have presented a predictable survival rates and
have resulted in three times lower intraoperative complica-
tions compared to long implants (6). Short implants placed
in a posterior partial edentulous region have presented a high
initial survival rate, which is similar to long implants (8).
As mentioned above, shorter dental implants may represent
the preferred treatment alternative in atrophic alveolar bone
since they have been associated with lower biological com-
plications, decreased morbidity, costs and surgical time (8).

Many clinical questions were raised regarding the pre-
dictability of immediate implant loading and short implants.
For example, the logical question was whether the immedi-
ate loading of short implants is predictable as well. In order
to answer the question, short (8.5 mm) implants have been
immediately loaded and periodically assessed. The null hy-
pothesis was that immediate loading has no effect on the sur-
vival rate and marginal bone stability around short implants
inserted in maxillary posterior areas. The implant survival
rate and peri-implant osseous remodeling, complications and
survival of the prosthesis were assessed.

Materials and methods

STROBE guidelines were followed for the preparation of
the manuscript’ . The study was performed in a dental cen-
ter in Vitoria, Spain. The inclusion criteria in this retrospec-
tive study were:

- Age higher than 18 years.
- Placement of short BTT implants (length 7,5 - 8,5 mm)

before December, 2010.

- Implant inserted in maxillae posterior areas.
- Immediate implant loading.

To assess the principal outcome, implants were followed
clinically and radiographically with panoramic radiographs
to identify any implant failure. A failure event was defined
as the absence of the dental implant in the patient mouth
at the time of evaluation. Peri-implant bone remodeling was
measured by assessing the difference in the position of the
marginal bone (in relation to implant platform) in the most
recent radiograph and its position at the time of implant
loading. The implant length was used to calibrate the linear
measurements (Sidexis, Sirona, USA). The Shapiro-Wilk test
was selected for testing the normality of data. The one-way
ANOVA analysis was used to indicate the effect of the antag-
onist type on the marginal bone stability.

Surgery

The plan of treatment was set after clinical examination
and the study of the diagnostic wax-up and cone-beam com-
puterized tomography (CBCT) scans. A surgeon prepared
the implant site using a low-speed drilling procedure (125
rpm) without irrigation and the diameter of the last bone

drill was determined according to the bone density (obtained
from a CBCT scan), (10, 11). Plasma rich in growth fac-
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plantata kirurski motor postavljen je na 25 N/cm?, a zavrino
zatezanje implantata obavljeno je ru¢no kalibriranim tork-
klju¢em. Transepitelni abutmenti (Multi-Im, BTI Biotech-
nology Institute, Vitoria, Spanjolska) postavljeni su imedijat-
no. Protetic¢ar je obavio rehabilitaciju pacijenata — postavio je
zlice za otiske i uzeo ih polimernim materijalom (Impregum
Penta; 3M ESPE) tehnikom otvorene Zlice.

Postavljeni su privremeni proteticki radovi retinirani vij-
cima i drzani 48 sati nakon usadivanja implantata. Kona¢-
ni fiksni proteticki radovi postavljeni su tek kada su se oko
implantata oblikovala mekana tkiva. Kontrolni pregledi bili
su jedan tjedan nakon zahvata, zatim nakon mjesec dana, tri
mjeseca i Sest mjeseci te poslije jedanput na godinu.

Kontrole i procjena uspjeha

Uspjesnost implantata definirana je prema kriterijima ko-
je su predlozili Buser i suradnici (12), a prilagodili Albrekes-
son i njegovi kolege (13). Prezivljavanje implantata defini-
rano je njihovom prisutno$éu u ustima na kraju kontrolnog
razdoblja.

Proteticki radovi na implantatima pregledavani su zbog
pojave tehnickih komplikacija. Praéeni su i procjenjivani pre-
ma kriterijima Langa i suradnika (6).

Statisti¢ka analiza

Dva neovisna doktora dentalne medicine skupljala su i
analizirala podatke. Za kvalitativne varijable izra¢unate su ap-
solutne i relativne frekvencije raspodjele, a za kvantitativne
srednje vrijednosti i standardne devijacije.

Za provjeru normalne raspodjele podataka koristen je
Shapiro-Wilksov test. Za procjenu prezivljavanja protetickih
radova i implantata koristena je Kaplan-Mierova metoda.

Rezultati

U ovom radu sudjelovalo je osam pacijenata s deset krat-
kih implantata u straznjem maksilarnom podruéju. Sve je po-
stavio isti kirurg i odmah su optere¢eni privremenim prote-
tickim radom s mostom na vijke noseni multiabutmentima.
Raspon godina u vrijeme operacije pacijenata bio je 65 + 5,9
godina (raspon: 55 do 74 godine) i 70 posto bile su Zene. Je-
dan pacijent bio je umjereni pusac.

Kratki implantati bili su dugi 7,5 mm (3 implantata) i 8,5
mm (7 implantata) (tablica 1.). Insercijski tork bio je u svim

Tablica 1. Duljine i promjeri implantata
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tors was used to enhance the osseointegration of dental im-
plants (PRGF-Endoret®, Biotechnology Institute BTI, Vi-
toria, Spain). For placing the dental implant, the surgical
motor was set at 25 N/cm? and the implants were finally seat-
ed manually by a calibrated torque wrench. Transepithelial
abutments (Multi-Im, BTT Biotechnology Institute, Vitoria,
Spain) were subsequently immediately placed. A prosthodon-
tist performed the prosthetic rehabilitation of the patients.
Impression copings were placed and an impression was made
with polyether impression material (Impregum Penta; 3M
ESPE) and the open-tray technique. A screw-retained tem-
porary fixed prosthesis was then placed during the first 48
hours after implant placement. The definitive fixed prosthe-
sis was delivered once the stable peri-implant soft tissue was
achieved. The follow-up check-ups were at 1 week after in-
tervention, at 1 month, at 3 months, at 6 months, and from
that moment ahead, once a year.

Follow-up and evaluation of success

Implant success was defined according to the criteria sug-
gested by Buser et al (12) and modified by Albrektsson et al.
(13). Survival of the implants was defined by the presence of
the implant in the mouth at the end of the follow-up period.

The implant-supported prostheses were screened for the
occurrence of technical complications. The criteria proposed
by Lang et al (6) were followed to assess the prosthesis.

Statistical analysis

The data were collected and analyzed by two indepen-
dent dentists. Absolute and relative frequency distributions
were calculated for qualitative variables and mean values and
standard deviations for quantitative variables. The Shapiro-
Wilk test was selected for testing the normality of data dis-
tribution.

Kaplan-Mier method was used to assess the survival of
the prosthesis and the implant.

Results

Eight patients with 10 short implants in maxillae poste-
rior areas participated in this study. All implants were insert-
ed by the same surgeon. Subsequently, they were immedi-
ately loaded by provisional prostheses with screw prostheses
and multi-im abutments. The patients’ mean age was 65 +5,9
years (range: 55 to 74 years) at the time of surgery and 70%
of patients were females. One patient was a moderate smoker.

The short implants had a length of 7.5 mm (3 implants)
and 8.5 mm (7 implants) (Table 1). The insertion torques

Table1 Lengths and diameters of implants
Diameter (mm) Eexzhil(i) Total
7,50 8,50
3.75 0 2 2
4.00 1 2 3
5.00 3 0 3
5.50 1 1 2
Total 5 5 10
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slucajevima > 30 Nem. Implantati su praceni 55,5 + 14 mje-
seci (raspon: 18 do 69 mjeseci). Implantati su devetorici su-
dionika praceni > 4,5 godina (90 %).

Jedan implantat, nakon petogodi$njeg optere¢enja, nije
uspio. Zamijenjen je zubom # 45.

Kumulativna stopa prezivljavanja imedijatno optere¢eno-
ga kratkog implantata bila je 90 posto (slika 1.). Nije bilo ne-
uspjeha u postavljanju protetickoga rada.

Nakon 54 + 16 mjeseci poslije optere¢ivanja procijenjena
je kostana stabilnost periimplantata. Glavni gubitak mezijal-

Survival Function

089

.57

0.44

Cummulative survival rate

0,2

0.0

0 20 4Itl a0
Survival Time (menths)

Slika 1. Kumulativna stopa prezivljavanja implantata
Figure 1 Cumulative survival rate of implants

Slika 2. Mezijalni gubitak kosti

Figure 2 Mesial bone loss

Slika 3. Distalni gubitak kosti

Figure 3 Distal bone loss
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were > 30 Ncm in all cases. The implants were followed for
55,5 + 14 months (range: 18 to 69 months). The implants
were followed for > 4.5 years for 9 (90%).

One implant failed after 5 years of loading. This implant
was replacing the tooth #45.

The cumulative survival rate of immediately loaded short
implants was 90% (Figure 1). There was no failure at the
prosthesis level.

The periimplant bone stability was assessed after 54 + 16
months of loading. The mean of mesial bone loss was 0,35

0.5

0.0

=0.5

T
Meslal bone boss

0,5+

0.0

T
Distal bone lass!

Slika 4a-d. Konacni protetski nadomjestak
Figure 4a-d Final prosthetic apliances
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ne marginalne kosti bio je 0,35 mm (+/-0,73; raspon 0,41-
1,40) (slika 2.), a glavni gubitak distalne marginalne kosti
iznosio je 0,93 mm (+/- 0,54; raspon 0,23 — 1,81) (slika 3.).

Proteticki radovi bili su izradeni od metal-smole za devet
kratkih implantata i od smole za jedan. Privremeni proteti¢-
ki rad zamijenjen je stalnim nakon 12 + 3 mjeseci (raspon: 4
do 20 mjeseci) od optere¢enja. Konacni proteticki radovi bi-
li su svim pacijentima spiralno u¢vrs¢eni i svi implantati bili
su pri¢vrséeni za druge implantate (jedan ili vise), slika 4a-d.

Za njih tri nasuprotna denticija bili su prirodni zubi (ob-
novljeni i neobnovljeni), a za njih sedam proteticki rado-
vi retinirani implantatima. ANOVA analiza upudivala je na
odsutnost utjecaja antagonistickog tipa na stabilnost bo¢ne
marginalne kosti.

Rasprava

Imedijatno optereenje kratkim implantatima u stra-
znjem maksilarnom podruéju ne utjece negativno na implan-
toproteticke radove. Cannizzaro i suradnici izvijestili su o
rezultatu koji su postigli u kontroliranom nasumi¢nom kli-
nickom ispitivanju koji su nakon Cetverogodi$njeg imedijat-
nog optereéenja nasuprot ranomu, a rijec je bila o 6,5 mm
dugim pojedina¢nim implantatima (14). Inzercijski tork bio
je > 40 Ncm u obje grupe, a stopa uspjesnosti implantata
iznosila je 96,7 posto. U drugom kontroliranom nasumi¢-
nom klinickom ispitivanju, jednogodisnji rezultat imedijat-
nog opterecenja 5,5 mm dugim implantatom s pomocu fik-
snog krizno-polukruznog protetickog rada, usporeden je s
11,5 mm dugim implantatima (15) gdje je inzercijski tork
kod najveceg broja implantata bio > 50 Nem. Dogodio se sa-
mo jedan neuspjeh. Razlike nisu pokazale statisticku znacaj-
nost. U nedavnim studijama o rehabilitaciji bezube maksile
stopa prezivljavanja imedijatnog optere¢enja kratkog implan-
tata (duljine izmedu 7,0 i 8,5 mm) bila je 95,7 posto (21).
Veéina implantata (68 od 74) stavljena je na mjesto latelar-
nog sjekuti¢a (16). U naem istrazivanju 1mplantat1 su po-
stavlJem u podru¢je straznje maksile, na najlosije mjesto, ali
je prezivljavanje bilo stopostotno (17).

Pretjerana trauma i termicka ozljeda tijekom pripreme le-
ziSta za implantat smatraju se kriticnima za uspje$nost po-
stupka (17, 18). Leziste implantata pripremljeno je niskotu-
raznom busilicom za kost bez irigacije. Ovaj protokol odabran
je zato §to se tijekom njegove primjene kost ne pregrijava ako
je duzina zijela manja od 8mm, implantai 9-13mm su sred-
nje dugacki, a implanti duzgrijava (10, 11). Dobra kvaliteta
kostanih strugotina nakon niskoturaznog busenja lezista po-
tvrdila je da nema kostanih ozljeda (11, 19).

Glavni gubitak perimplantatske marginalne kosti oko
imedijatno optere¢enih kratkih implantata bio je u ovom
istrazivanju manji od jednog milimetra. Imedijatno optere-
¢eni kratki implantati izgubili su 0,4/0,5 mm manje margi-
nalne kosti negoli dugi (nakon jednogodisnje kontrole) (15).
U jednom drugom istrazivanju istaknuto je da je nakon tri
godine oko kratkih implantata nastalo 1,25 + 0,99 mm re-
modelirane marginalne kosti (16). Ovo istrazivanje vazan je
prikaz podataka za retrospektivnu analizu i nedostatak nasu-
micnosti ili slijepog pokusa.

Short Implants in Posterior Maxillae

mm (+/-0,73; range 0,41-1,40) (Figure 2) and the mean of
distal bone loss was 0,93 mm (+/- 0,54; range 0,23-1,81)
(Figure 3).

The prostheses were of metal-resin for 9 short implants
and of resin for one implant. The provisional prosthesis was
replaced by a definitive one after 12 + 3 months (range: 4
to 20 months) of loading. The definitive prostheses were all
screw-retained in all patients and all of the implants were
splinted to other implants (one or more), Figure 4a-d.

The opposing dentition were natural teeth (restored and
unrestored) for 3 and implant-supported prostheses for 7.
The one-way ANOVA analysis showed the absence of an ef-
fect of the antagonist type on the marginal bone stability.

Discussion

The immediate loading of short implants in the maxil-
lary posterior areas has no negative effects on implant-sup-
ported prostheses.

Cannizzaro et al have reported the 4-year outcomes of
immediate Vs early loading of 6.5 mm long single implants
in a controlled randomized split-mouth clinical trial (14).
The insertion torque was > 40 Nem in both groups. The im-
plant success rate was 96.7% for both groups. In another ran-
domized controlled clinical trial, the 1-year outcome of im-
mediate loading of 5 mm long implants by a fixed cross-arch
prostheses have been compared to those of 11.5 mm-long
implants (15). The insertion torque of most of the implants
has been > 50 Nem. Only one failure has occurred. The dif-
ferences have not reached the statistical significance. In a re-
cent study about the rehabilitation of edentulous maxilla, the
survival rate of an immediately-loaded short implants (length
between 7.0 and 8.5 mm) has been 95.7%.%' However, most
of the implants (68 of 74 implants) have been placed at the
position of the lateral incisor (16). In our study, the implants
have been placed in posterior maxillae areas, that is a worse
localization, and the survival rate of implants was 100%%
(17).

Excessive trauma and thermal injury during implant
socket preparation have been considered to be critical for im-
plant success (17,18). Implant site has been prepared by low-
speed bone drilling without irrigation. This drilling protocol
has not caused overheating of bone (10,11). The good quality
of bone particles resulted from the drilling at low speed, thus
confirming the absence of bone damage (11, 19).

In this study, the mean periimplant marginal bone loss
around the immediately loaded short implants was less than
1 mm. Immediately-loaded short implants have lost 0.4/0.5
mm less marginal bone than the long implants (up to 1 year
follow-up), (15) In another study, the 3-year marginal bone
remodeling for short implants was 1.25 + 0.99 mm (16).

The present study has some limitations regarding data,
and the absence of randomization or blinding.
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Zaklju€ak

Imedijatno opterecenje kratkih implantata postavljenih u
podrugje straznje maksile kao potporanj visejedini¢nim pro-
tetickim radovima nije ugrozilo ni implantat ni marginalnu
kost. Mjerenja povecanja primarne stabilnosti implantata i
minimiziranje njegovih mikropokreta pridonijeli su uoc¢enim
ishodima.
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Abstract

There is an increasing number of scientific evidence supporting the clinical use of short dental im-
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Conclusions

The immediate loading of short implants inserted in pos-
terior maxillae areas, supporting a multi-unit prosthesis, has
not jeopardized either the implant success or the marginal
bone loss. Taking the measurements which would increase
the implant primary stability and minimize implants micro-
motions could contribute to the observed outcomes.
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plants. However, few studies have evaluated the long-term outcomes of immediate loading proto-

cols in short implants. This study aims to evaluate immediate loading of short dental implants in the
posterior regions of the maxillae. Materials and methods: Patients having short implants in maxillae
posterior areas inserted before December, 2010 and immediately loaded were selected. The follow-
ing data were gathered regarding patients’ age and gender, implant dimensions, anatomical location,
and prosthodontic treatment. The outcome variables were peri-implant bone remodeling and the sur-
vival rates of the short implants and the prosthesis. .Results: A 10 short implants were placed in 8
patients. The mean follow-up time was 4.6 + 1.21 years after loading and 1 implant failed. One pros-
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thetic complication occurred. No prostheses failed resulting in a survival rate of 100%. Conclusions:

The immediate loading of short implants in maxillae posterior areas could save time, cost and could

be regarded as a successful treatment.
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