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Abstract

Objectives: the aim of this clinical study was to compare clinical and radiological outcomes of short
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dental implants inserted in pristine bone to standard length implants inserted in combination with si-

nus floor elevation. Materials and methods: For this clinical study, the clinical and radiological out-
come of 126 short dental implants (84 patients), inserted in pristine bone were compared with 312
standard length implants (156 patients), placed in combination with maxillary sinus floor elevation
procedures. Results: The short implant group (test group [TG]; mean follow-up (¢ standard deviation
(SD) 56.6 + 42.9 months) and the augmented group (control group [CG]; mean follow-up 41.6 + 37.6
months) showed cumulative survival rates of 91.8% and 92.4%. Cumulative 5-year implant survival
rates were 91.8% for the TG and 90.7% for the CG (p=0.421). Mean marginal bone loss was signifi-
cantly higher in the CG than in the TG, with a mean MBL of 0.70 + 0.72 mm in the TG and 0.96 + 0.91
mm in the CG (p<0.001). A comparable and promising oral health-related quality of life (OHRQoL) was
observed in the control and test groups. Conclusions: After over 3 years, short implants placed in the
resorbed posterior maxilla obtained similar results to standard implants combined with maxillary si-

nus floor augmentation procedures.
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Introduction

Dental implant therapy has proved to be a predictable and
viable option for the prosthetic rehabilitation of the eden-
tulous jaw, even in medically compromised patients (1-5).
Furthermore, the rehabilitation achieved by dental implants
seems to contribute to an increased oral health-related qual-
ity of life (6). The edentulous atrophic maxilla is a challenge
which clinicians have to cope with when planning implants.
The loss of teeth in this region leads to adaptive changes and
morphological remodeling of the bone tissue with reduc-
tion of the alveolar ridge in vertical and horizontal dimen-
sions (7). In the resulting atrophic posterior maxilla, it is not
always feasible to use standard length implants. Clinicians
must decide which technique to use to compensate for the
bone loss. One option often used is the application of maxil-
lary sinus floor elevation (SFE) in combination with implants
of conventional length. This method is still regarded as gold
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Uvod

Terapija dentalnim implantatima pokazala se predvidlji-
vom i odrzivom opcijom za proteti¢ku rehabilitaciju bezube
Celjusti, ¢ak ako su pacijenti medicinski kompromitirani (1
- 5). Nadalje, ¢ini se da rehabilitacija postignuta dentalnim
implantatima pridonosi pove¢anju kvalitete Zivota povezane s
oralnim zdravljem (6). Bezuba atrofi¢na maksila izazov je ko-
ji klini¢ari moraju rijesiti pri planiranju implantoproteticke
terapije. Gubitak zuba u toj regiji rezultira adaptivnim pro-
mjenama i morfoloski se remodelira kostano tkivo, uz sma-
njenje alveolarnoga grebena u vertikalnoj i horizontalnoj di-
menziji (7). U atrofi¢noj straznjoj maksili nije uvijek moguce
upotrijebiti implantate standardne duzine. Klinicari moraju
odluciti kojom ¢e tehnikom nadoknaditi gubitak kosti. Jedna
od mogucnosti koja se ¢esto primjenjuje jest podizanje dna
maksilarnoga sinusa u kombinaciji s implantatima konvenci-
onalne duzine. Ta se metoda jo$ uvijek smatra zlatnim stan-
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standard (8). Applying this technique, it is possible to achieve
survival rates over 90% in long-term evaluations (7). How-
ever, regardless of the well documented long-term effective-
ness of SFE, this invasive procedure involves several disad-
vantages such as increased cost and treatment duration, risk
of infections, post-operative sinusitis, and limited amount of
bone gain. Additionally, it is technically more complex and
the outcome is dependent on the operator’s skills (7). Con-
sidering these factors, the patient might refrain from under-
going the surgical procedure of SFE (9).

Another option to overcome the problem of bone de-
ficiency is using implants with a shorter length alternative-
ly in order to avoid bone-augmenting operations altogether.
Choosing short implants and to resign from augmentative
surgery, will reduce the treatment time, the cost and morbid-
ity for the patient, which could lead to higher patient com-
pliance and satisfaction (6, 9-18).

A reduced vertical dimension of short implants has direct
consequences regarding the static properties. In most cases, the
clinical crown-to-implant ratio (C/IR) is increased in short im-
plants, compared to implants with standard length. This results
from a reduced intraosseous length of short implants, and an
increased length of the crown, which is necessary to compen-
sate for the reduced height of the atrophic alveolar ridge. While
some studies show that an increased C/IR has no significant in-
fluence on survival rates (19-21), there are other reports which
have reached the opposite conclusion (22). Regardless of its
static properties, an increased crown length often does not pro-
duce a desirable esthetic outcome (7).

Existing studies suggest comparable survival and success
rates for short and long dental implants (13, 14, 23, 24). In ad-
dition, the implant length does not seem to influence levels of
osteoimmunological and microbiological markers in peri-im-
plant tissues and survival rates (25). The results of some study
further imply that there is even a smaller marginal bone loss
(MBL) around short implants compared to long implants (7).
There are not many studies providing evidence of longer fol-
low-up time and larger sample sizes for short implants com-
pared to long implants with surgical augmentative procedures.
Consequently, there is only a limited number of meta-analy-
ses showing superior survival rates for either. The results of the
current study are promising regarding survival rates of short
implants. Finally, a universally used and formalized definition
of short implants has not yet existed in the literature. The defi-
nition for short implants s still ambiguously used in published
studies and varies between <=10.5 and <=6mm (10). Howev-
er, implants with an intraosseous length of 8mm or less were
classified as short implants at the first European Association for
Osseointegration (EAO) consensus conference (26).

In conclusion, the aim of this clinical study was to in-
vestigate clinical and radiological outcomes of short dental
implants inserted in pristine bone and to compare them to
standard length implants inserted in combination with sinus
floor elevation.
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dardom (8). Njezinom se primjenom moze postiéi stopa pre-
zivljenja visa od 90 % u dugoro¢nim analizama (7). No bez
obzira na dobro dokumentiranu dugoro¢nu ucinkovitost po-
dizanja dna sinusa, taj invazivni postupak ima nekoliko ne-
dostataka kao $to su povecanje cijene i trajanja lijecenja, ri-
zik od infekcija, postoperativni sinusitis, ogranic¢ena koli¢ina
dobivene kosti, tehnicki slozen postupak i ¢injenica da ishod
ovisi o vjeStinama operatera (7). S obzirom na te ¢imbenike,
pacijent bi mogao odbiti podvrgnuti se takvome kirurskom
zahvatu (9).

Druga mogucnost prevladavanja problema nedostatka
kosti jest alternativna upotreba kra¢ih implantata kako bi se
potpuno izbjegla operacija u svrhu augmentacije kosti. Oda-
bir kratkih implantata i izbjegavanje augmentativnoga kirur-
skoga zahvata skracuje vrijeme lije¢enja, trosak i morbiditet
kada je rije¢ o pacijentu, $to bi moglo potaknuti bolju surad-
nju i ve¢e zadovoljstvo pacijenta (6, 9 — 18).

Smanjena vertikalna dimenzija kratkih implantata izrav-
no utjece na staticka svojstva. U vecini slu¢ajeva kod kratkih
implantata povecan je klinicki omjer krune i implantata (C/
IR) u usporedbi s implantatima standardne duzine. To je po-
sljedica smanjene intrakostane duzine kratkih implantata te
povecane duzine krunice, $to je potrebno da se nadoknadi
smanjena visina atrofi¢cnoga alveolarnoga grebena. Dok auto-
ri nekih istrazivanja isticu da poveéani C/IR ne utjece znat-
no na stope prezivljenja (19 — 21), postoje i druga izvjesca sa
suprotnim zaklju¢cima (22). Bez obzira na staticka svojstva,
poveéanom duzinom krunice esto se ne postize zeljeni estet-
ski rezultat (7).

Dosadasnja istrazivanja upucuju na usporedive stope pre-
zivljenja i uspjesnosti kratkih i dugih dentalnih implantata
(13, 14, 23, 24). Uz to, ¢ini se da duzina implantata ne utjece
na razinu osteoimunoloskih i mikrobioloskih biljega u peri-
implantacijskim tkivima, a ni na stope prezivljenja (25). Ne-
ki rezultati istrazivanja impliciraju pak da postoji ¢ak i manji
marginalni gubitak kosti (MBL) oko kratkih implantata u us-
poredbi s dugima (7). Nema mnogo istrazivanja s duljim pra-
¢enjem i ve¢im uzorkom za kratke implantate u usporedbi s
dugim implantatima s kirurskim augmentativnim zahvatima.
Posljedi¢no, postoji samo ograni¢eni broj metaanaliza koje
pokazuju bolje stope prezivljenja i za jedne i za druge. Kada je
rijec o stopi prezivljenja kratkih implantata, istaknimo da do-
sada$nji rezultati istrazivanja obecavaju. U literaturi jos uvi-
jek ne postoji univerzalno koristena i formalizirana definicija
kratkih implantata. Definicija kratkih implantata u objavlje-
nim istrazivanjima varira izmedu < = 10,5 i < = 6 mm (10).
No na 1. Konsenzusnoj konferenciji Europskoga udruzenja
za osteointegraciju (EAO) kao kratki implantati klasificira-
ni su oni s intrako$tanom duzinom od 8 mm ili manje (26).

Zaklju¢no, cilj ovoga klini¢koga istrazivanja bio je uspore-
diti klinicke i radioloske rezultate kratkih dentalnih implan-
tata ugradenih u intaktnu kost s implantatima standardne
duzine ugradenima u kombinaciji s podizanjem dna sinusa.
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Materials and methods

Study design

This retrospective study investigated clinical and radiolog-
ical outcomes of 126 short dental implants (<8 mm, 84 pa-
tients), inserted in pristine bone and 312 standard length im-
plants (>8 mm, 156 patients), inserted in combination with
maxillary sinus floor elevation (Figure 1 and Figure 2). The
study was conducted in accordance with the Helsinki decla-
ration and the protocol was approved by the Ethics Commit-
tee of Rhineland-Palatinate, Germany (Registration number:
2019-14414, Landesirztekammer Rheinland-Pfalz). Patients
presenting themselves with an edentulous posterior maxilla
and reduced residual vertical bone height received detailed
information about both treatment concepts and the associ-
ated advantages and disadvantages of both treatments. After
each patient had decided for one of the treatment options,
the implants were placed by experienced surgeons in the De-
partment of Oral and Maxillofacial Surgery of the Universi-
ty Medical Centre Mainz, Germany, between January 2003
and December 2018.

Inclusion criteria

Patients receiving short dental implants (<8 mm) which
were inserted in pristine bone or standard-length implants
(>8 mm) that were placed in combination with maxillary si-
nus floor elevation procedures; Implants were placed in pos-
terior maxilla

Exclusion criteria

Patients with horizontal augmentation procedures; Pa-
tients with short dental implants and vertical augmentation
procedures; Palatal implants; Observation period < 1 month

Surgical procedure and outcome measures

The implant surgery was performed in accordance with
the protocol of the manufacturer. Cumulative survival rates
were calculated in a retrospective approach. In patients avail-
able for a clinical follow-up examination, the following clin-
ical parameters were evaluated: mobility of the implant, ra-
diographic marginal bone loss, probing depth, suppuration
and sensitivity, and tenderness or pain upon function were
determined (27). Furthermore, the percussion test, the Ap-
proximal Plaque Index modified by Lange et al. (28), as well

Kratki implantati nasuprot implantatima standardne duljine

Materijal i metode
Studijski dizajn

U ovom retrospektivnom istrazivanju usporedivali su se
klinicki i radioloski rezultati 126 kratkih dentalnih implan-
tata (< 8 mm, 84 pacijenta) ugradenih u intakenu kost s
312 implantata standardne duzine (> 8 mm, 156 pacijena-
ta) ugradenih u kombinaciji s podizanjem dna maksilarno-
ga sinusa (slike 1. i 2.). IstraZivanje je provedeno u skladu s
Helsinskom deklaracijom, a protokol je odobrio Eticki od-
bor njemacke pokrajine Falacko Porajnje (Rhineland-Pfalz)
(registracijski broj: 2019-14414, Landesirztekammer Rhein-
land-Pfalz). Pacijenti koji su imali bezubu straznju maksilu i
smanjenu preostalu vertikalnu visinu kosti dobili su detalj-
ne informacije o oba koncepta lije¢enja te s time povezanim
prednostima i nedostatcima. Nakon $to se svaki od njih odlu-
¢io za jednu od moguénosti lije¢enja, implantate su, izmedu
sije¢nja 2003. i prosinca 2018. godine, ugradili iskusni kirur-
zi na Odjelu za oralnu i maksilofacijalnu kirurgiju Sveudilis-
noga medicinskoga centra u Mainzu.

Figure 1 Radiological example of a short dental
implant.

Slika 1. Radioloski primjer kratkoga dentalnog
implantata

Figure 2 Radiological example of a long dental
implant in combination with a sinus lift.

Slika 2. Radioloski primjer dugoga dentalnog
implantata u kombinaciji s podizanjem
dna sinusa

Kriteriji za ukljucivanje

Pacijenti kojima su ugradeni kratki dentalni implantati (<
8 mm) u intakenu kost ili implantati standardne duzine (> 8
mm) u kombinaciji s postupcima podizanja dna maksilarno-
ga sinusa; implantati su postavljeni u straznju maksilu.

Kriteriji za iskljucivanje

Pacijenti s postupcima horizontalne augmentacije; paci-
jenti s kratkim dentalnim implantatima i postupcima verti-
kalne augmentacije; palatalni implantati; razdoblje pracenja
< 1 mjesec.

Kirurski postupci i mjerenje ishoda

Ugradnja implantata obavljena je u skladu s protokolom
proizvoda¢a. Kumulativne stope prezivljenja izracunate su
retrospektivnim pristupom. Pacijentima dostupnima za kli-
nicki kontrolni pregled ocjenjivani su sljedeci parametri: po-
kretljivost implantata, radiografski marginalni gubitak ko-
sti, dubina sondiranja, gnojenje i osjetljivost te bol u funkciji
(27). Uz to, evaluirani su nalazi perkusijskoga testa, indeksa
aproksimalnoga plaka modificiranoga prema Langeu i surad-
nicima (28) te indeksi plaka i krvarenja sulkusa modificira-
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as Plaque Index and Sulcus Bleeding Index both modified
by Mombelli et al. (29) were evaluated. Prosthodontic appli-
ance design and technical complications could not be evalu-
ated, as prosthetic restorations were mostly provided a/io loco.
Radiological examination was conducted using orthopanto-
mography at the time of examination. To determine the peri-
implant marginal bone loss, the follow-up and postoperative
radiograph were compared, by analyzing the mesial and dis-
tal crestal bone levels adjacent to the implant as described be-
fore (9). To examine Oral health-related quality of life the
OHIP-G14 was used (30, 31). Additionally, a questionnaire
with the following questions was issued (score 1 to 5): 1)
How satisfied are you with your implant? 2) How satisfied
are you with the operation? 3) How satisfied are you with the
prosthetic restoration? Higher scores implied a higher satis-
faction and high oral health-related quality of life, while low-
er scores indicate dissatisfaction and low oral health-related

quality of life.

Data analysis

This trial is a descriptive and exploratory study. The study
was created without a primary hypothesis. All data anal-
ysis was carried out according to a pre-established analysis
plan. Descriptive p-values of tests are reported and no ad-
justments were made to multiple testing. Cumulative surviv-
al rates were estimated using the Kaplan-Meier function. To
evaluate the statistical significance of differences in implant
survival between both treatment groups, a log-rank test was
performed. A cox model was fitted for age and gender to con-
sider confounding variables due to clustering of multiple im-
plants per patient. The associated hazard ratio and 95% con-
fidence intervals were reported. For comparisons with respect
to radiographic marginal bone loss, clinical parameters and
OHRQoL, we applied the Mann-Whitney U Test. Statistical
analyses were performed at 0.05 level of significance. They
were performed using SPSS Statistics 23 V5 R (IBM, USA).

Results

Implant Survival Rates

In the examined time period, 126 short dental implants
were inserted in the pristine bone of 84 patients of the test
group, whilst 312 standard length implants were placed in
combination with maxillary sinus floor elevation procedures
in another 156 patients in the control group. The test group
consisted of 30 male and 54 female patients, whereas in the
control group 64 patients were male and 92 patients were fe-
male. The mean age of the test group was 65 years, and 59.9
years in the control group. The length of implants in the test
group ranged from 4.5 to 8.0 mm, whilst the implant length
ranged from 8.5 mm to 14 mm in the control group. The di-
ameter of implants in the test group ranged from 3.0 mm to
5.5 mm, whereas the control group included implant diame-
ters ranging from 3.3 mm to 6.0 mm. Implants were splinted
if two implants were inserted next to each other. In the con-
trol group, an external sinus floor elevation was performed
on 199 implants; 69 implants received an internal sinus floor
elevation, 26 implants received both an internal and an ex-

Short Implants Versus Standard Length Implants .

ni prema Mombelliju i suradnicima (29). Dizajn suprastruk-
ture i tehnicke komplikacije nisu se mogle procijeniti jer su
se proteticki radovi uglavnom izradivali alio loco. Radiolos-
ki pregled u¢injen je ortopantomogramom. Kako bi se odre-
dio periimplantatni marginalni gubitak kosti, usporedene su
kontrolne i postoperativne rendgenske snimke te analizirane
mezijalne i distalne razine krestalne kosti uz implantat, ka-
ko je ve¢ opisano (9). Za procjenu kvalitete Zivota povezane s
oralnim zdravljem koristen je upitnik OHIP-G 14 (30, 31).
Pacijenti su dodatno ispunjavali upitnik sa sljede¢im pitanji-
ma (ocjene od 1 do 5):
1) Jeste li i koliko zadovoljni svojim implantatom?
2) Jeste li zadovoljni operacijom?
3) Jeste li i koliko zadovoljni proteti¢kim nadomjestkom?
Visi rezultati podrazumijevaju veée zadovoljstvo i visoku
kvalitetu Zivota povezanu s oralnim zdravljem, a nizi upucu-
ju na nezadovoljstvo i nisku kvalitetu Zivota povezanu s oral-
nim zdravljem.

Analiza podataka

Ovo je istrazivanje deskriptivno i eksplorativno. Nije po-
stavljena primarna hipoteza. Sve analize podataka provedene
su prema unaprijed utvrdenom planu analize. Prikazane su
deskriptivne p-vrijednosti testova i nisu obavljene prilagod-
be visestrukim testiranjima. Kumulativne stope prezivljenja
procijenjene su s pomoc¢u Kaplan-Meierove funkcije. Kako bi
se procijenila statisticka znacajnost razlika u prezivljenju im-
plantata izmedu obiju lije¢enih skupina, proveden je log-rank
test. Coxov model prilagoden je dobi i spolu kako bi se raz-
motrile varijable zbog grupiranja vise implantata po pacijen-
tu. Prikazani su povezani omjeri rizika i 95-postotni intervali
pouzdanosti. Za usporedbu radioloskoga marginalnoga gu-
bitka kosti, klinickih parametara i OHRQoL-a, primijenjen
je Mann-Whitneyjev U-test. Statisticka analiza obavljena je
na razini znacajnosti 0,05. Analize su provedene u programu

SPSS Statistics 23 V5 R (IBM, SAD).

Rezultati

Stope prezivljenja implantata

U testnom razdoblju ugradeno je 126 kratkih dentalnih
implantata u intakenu kost 84 pacijenta ispitne skupine, a
312 implantata standardne duljine ugradeno je u kombi-
naciji sa zahvatima podizanja dna maksilarnoga sinusa kod
jo$ 156 pacijenata u kontrolnoj skupini. Testnu skupinu ¢&i-
nilo je 30 pacijenata i 54 pacijentice, a u kontrolnoj skupi-
ni bila su 64 pacijenta i 92 pacijentice. Prosje¢na dob u tes-
tnoj skupini bila je 65 godina, a u kontrolnoj 59,9. Duzina
implantata u testnoj skupini bila je od 4,5 do 8,0 mm, a u
kontrolnoj se kretala od 8,5 do 14 mm. Promjer implanta-
ta u testnoj skupini bio je od 3,0 do 5,5 mm, a u kontrol-
noj koristeni su promjeri implantata od 3,3 do 6,0 mm.
Implantati su povezani ako su dva implantata ugradena je-
dan do drugoga. U kontrolnoj skupini je na 199 implanta-
ta primijenjeno vanjsko podizanje dna sinusa, na 69 obav-
ljeno je unutarnje podizanje dna sinusa, a na 26 i unutarnje
i vanjsko podizanje, na 26 implantata provedeni su dodat-
ni zahvati vertikalne augmentacije i na 10 nije bilo mogu-
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ternal sinus floor elevation, on 26 implants additional verti-
cal augmentation procedures were carried out and on 10 im-
plants it was not possible to distinguish between internal and
external sinus floor elevation retrospectively.

Mean follow-up (+ SD) was 56.6 + 42.9 months (ranging
from 1 to 160 months) in the TG and 41.6 + 37.6 months
(ranging from 0 to 126 months) in the CG. During the fol-
low-up period, 14 implants in ten patients were lost in the
TG. The reasons for implant loss in the short implant group
were: n= 4 implants with early implant failure due to lack of
osseointegration; n = 2 implants due to a condition after ra-
diotherapy; n = 3 implants due to overloading, n= 2 implants
due to periimplantitis; n = 1 implant was lost in the course
of extraction of an adjacent tooth; n = 4 implants with un-
known reasons. In the CG, 29 implants in 18 patients were
lost. The reasons for implant loss were: n = 24 implants were
removed due to periimplantitis; n= 2 implants with early im-
plant failure due to lack of osseointegration due to a lack of
osseointegration; n = 3 implants with unknown reasons.

Cumulative 5- and 10-year implant survival rates for
the TG were 91.8% and 82.5% respectively and 90.7% and
74.7% for the CG (p=0.421; Figure 3). The fitted Cox mod-
el (corrected for age and gender) favored the CG providing a
hazard ratio (HR) of 1.116 (95%-confidence interval 0.550
t0 2.265), however, the difference was not statistically signifi-
cant (p=0.760; Figure 3).

Marginal bone loss

The marginal bone loss could be evaluated on the mesial
and distal sides of 97 implants of the TG. There was no or-
thopantomogram available for 26 implants of the TG and
another 3 implants of the TG were not assessable due to a
poor quality of the orthopantomogram.

In the CG marginal bone loss could be assessed at the
mesial sides of 222 implants and at the distal sides of 221
implants. There was no orthopantomogram available for 79
implants of the CG and, due to a poor quality of some ortho-
pantomograms; another 11 implants of the CG were not as-
sessable on the mesial side of the implant, whilst another 12
implants were not assessable on the distal side of the implant.

The mean time period between the initial, postopera-
tive radiograph and that of the follow-up examination (+SD)
was 42.1 + 37.1 months in the TG (ranging from 1 to 139
months), whilst it was 32.9 + 32.3 months in the CG (rang-
ing from 1 to 121 months).

In this time period, the mean marginal bone loss (+ SD)
of the TG was 0.70 + 0.72 mm, with an average of 0.75 +
0.77 mm on the mesial side and 0.65 + 0.67 mm on the dis-
tal side of the implant (figure 4). In the TG, the maximum
marginal bone loss was 5.49 mm and the minimum was 0.00
mm. Compared with that, the mean marginal bone loss (+
SD) of the CG was 0.96 + 0.91 mm, with an average of 0.98
+ 0.86 mm on the mesial side and 0.94 + 0.95 mm on the
distal side of the implant. In the CG, the maximum mar-
ginal bone loss was 7.01 mm and the minimum was -0.16
mm. The intergroup difference showed statistical significance
(p<0.001) indicating a significantly smaller average marginal

bone loss in the TG (Figure 4).

Kratki implantati nasuprot implantatima standardne duljine

¢e retrospektivno razlikovati unutarnje i vanjsko podizanje
dna sinusa.

Srednja vrijednost pracenja (+ SD) iznosila je 56,6 + 42,9
mjeseci (u rasponu od 1 do 160 mjeseci) u TG-u i 41,6 +
37,6 mjeseci (u rasponu od 0 do 126 mjeseci) u CG-u. Tije-
kom razdoblja pratenja u TG-u je 10 pacijenata izgubilo 14
implantata. Razlozi gubitka implantata u skupini s kratkim
implantatima bili su: n = 4 implantata s ranim neuspjehom
zbog nedostatka oseointegracije; n = 2 implantata zbog stanja
nakon radioterapije; n = 3 implantata zbog preopterecenja, n
= 2 implantata zbog periimplantitisa; n = 1 implantat izgu-
bljen je tijekom vadenja susjednoga zuba; n = 4 implantata s
nepoznatim razlozima. U CG-u je 18 pacijenata izgubilo 29
implantata. Razlozi su bili sljededi: n = 24 implantata uklo-
njena su zbog periimplantitisa; n = 2 implantata s ranim ne-
uspjehom zbog nedostatka oseointegracije; n = 3 implantata
s nepoznatim razlozima.

Kumulativne petogodisnje i desetogodisnje stope preziv-
ljenja implantata za TG iznosile su 91,8 %, odnosno 82, 5%
te 90,7 % i 74,7 % za CG (p = 0,421; slika 3.). Coxov model
(korigiran za dob i spol) favorizirao je CG pruzajuci omjer
rizika (HR) od 1,116 (95-postotni interval pouzdanosti od
0,550 do 2,265), no razlika nije bila statisticki znacajna (p =
0,760; slika 3.).

Marginalni gubitak kosti

Marginalni gubitak kosti mogao se procijeniti na mezi-
jalnoj i distalnoj strani 97 implantata u TG skupini. U toj
skupini nije bilo dostupnog ortopantomograma za 26 im-
plantata, a jo§ tri implantata u istoj skupini nije bilo moguce
procijeniti zbog lose kvalitete ortopantomograma.

U CG skupni marginalni gubitak kosti mogao se proci-
jeniti na mezijalnim stranama 222 implantata i na distalnim
stranama 221 implantata. U toj skupini nije bilo dostupno-
ga ortopantomograma za 79 implantata, a zbog lose kvalitete
nekih ortopantomograma njih jos 11 nije bilo moguce proci-
jeniti na mezijalnoj strani implantata, a jo$ 12 nije bilo mo-
gude procijeniti na distalnoj strani.

Prosje¢no razdoblje izmedu inicijalne, postoperativne ra-
dioloske analize i kontrolnoga pregleda (+SD) bilo je 42,1 +
37,1 mjeseci u TG skupini (u rasponu od 1 do 139 mjese-
ci), a u CG skupini 32,9 + 32,3 mjeseca (u rasponu od 1 do
121 mjeseca).

U tom razdoblju je srednji marginalni gubitak kosti (¢
SD) u TG skupini bio 0,70 + 0,72 mm, s prosjeckom od 0,75
+ 0,77 mm na mezijalnoj strani i 0,65 + 0,67 mm na distal-
noj strani implantata (slika 4.). U TG skupini maksimalni
marginalni gubitak kosti iznosio je 5,49 mm, a minimalni
0,00 mm. U usporedbi s tim, srednji marginalni gubitak ko-
sti (+ SD) u CG skupini bio je 0,96 + 0,91 mm, s prosjekom
od 0,98 + 0,86 mm na mezijalnoj strani implantata i 0,94 +
0,95 mm na distalnoj. U CG skupini maksimalni marginal-
ni gubitak kosti bio je 7,01 mm, a minimalni -0,16 mm. Ra-
zlika medu skupinama pokazala je statisticku znacajnost (p <
0,001) sa znatno manjim prosje¢nim marginalnim gubitkom

kosti u TG skupini (slika 4.).
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Clinical follow-up

14 patients (with 23 implants) of the TG and 5 patients
(with 11 implants) of the CG attended the clinical follow-
up examination. The average time between implant place-
ment and clinical follow-up examination (+ SD) was 6.5 +
2.8 years in the TG and 8.1 + 2.1 years in the CG. The mean
overall clinical follow up was 7.01 + 2.69 years.

None of the implants showed clinical mobility or sensi-
tivity, tenderness or pain upon function. An evaluation of the
Plaque Index modified by Mombelli et al. (29) showed no
significant differences between the groups (p=0.123), with all
implants of both groups reaching a satisfactory degree of oral
hygiene (grade 0 and 1). Also the Approximal Plaque Index
modified by Lange et al. (28), showed no statistically signifi-
cant differences in the oral hygiene of both groups (p=0.214).

None of the implants of the TG showed bleeding on
probing when applying the Sulcus Bleeding Index as mod-
ified by Mombelli et al. (29), thus having 100% of the TG
implants reach a grade 0. Conversely, 3 implants (27.3%)
of the CG, all in the same patient, showed isolated bleeding
points (grade 1), whereas the remaining 8 implants (72.7%)
of the CG did not show any bleeding on probing and were
graded as grade 0. The intergroup differences regarding the
Sulcus Bleeding Index did not reach statistical significance

(p=0.214).
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Figure 3 Cumulative survival rate (p=0.421) Hazard ratio
adjusted for age and gender: 1.116 (95%-Cl:
0.550-2.265, p=0.760). Cut-off time: 120 months.

Slika 3. Kumulativna stopa prezivljenja (p = 0,421); omjer
rizika prilagoden dobi i spolu: 1,116 (95 % — Cl:
0,550 — 2,265, p = 0,760); vrijeme prekida: 120
mjeseci

Figure 4 Box-and-whisker plot comparing the MBL of the
test and control group. Outliers defined as 1.5
times interquartile range.

Slika 4. Graficka prikaz na kojem je usporeden MBL testne
i kontrolne skupine; vanjske tocke definirane su
kao 1,5 puta interkvartilni raspon

Figure 5 Box-and whisker plot comparing the OHIP-G14
scores of the test and control group. Outliers
defined as 1.5 times interquartile range.

Slika 5. Graficki prikaz na kojem je usporeden rezultat
OHIP-a G 14 ispitne i kontrolne skupine; vanjske
tocke definirane su kao 1,5 puta interkvartilni
raspon

Klinicko pracenje

Klinickom kontrolnom pregledu odazvalo se 14 pacijena-
ta (s 23 implantata) u TG skupini i njih 5 (s 11 implantata)
u CG skupini. Prosje¢no vrijeme izmedu ugradnje implanta-
ta i klinickoga kontrolnog pregleda (+ SD) bilo je 6,5 + 2,8
godina u TG skupini i 8,1 + 2,1 godina u CG skupini. Pro-
sje¢no ukupno razdoblje klinickoga pracenja iznosilo je 7,01
+ 2,69 godina.

Ni jedan implantat nije bio pomican ili osjetljiv, niti se
pojavljivala bol u funkciji. Procjena indeksa plaka modifici-
ranoga prema Mombelliju i suradnicima (29) nije pokazala
znacajne razlike izmedu skupina (p = 0,123), pri ¢emu je na
svim implantatima u objema skupinama postignut zadovo-
ljavajuéi stupanj oralne higijene (stupanj 0 i 1). Ni aproksi-
malni indeks plaka modificiran prema Langeu i suradnicima
(28) nije pokazao statisticki znacajne razlike u oralnoj higije-
ni u objema skupinama (p = 0,214).

Pri postavljanju implantata u TG skupini ni jedan nije
krvario pri sondiranju prema indeksu krvarenja sulkusa mo-
dificiranome prema Mombelliju i suradnicima (29), tako da
je 100 % implantata u toj skupini dobilo ocjenu 0. Suprot-
no tomu, kod 3 implantata (27,3 %) u CG skupini, svi kod
istoga pacijenta, pojavila su se izolirana mjesta krvarenja (1.
stupanj), a kod preostalih 8 (72,7 %) u toj skupini nije za-
biljezeno krvarenje pri sondiranju i ocijenjeni su ocjenom 0.
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In the TG, the average probing depth was 2.0 + 0.8 mm,
whereas it was 2.7 + 1.1 mm in the CG (p=0.000), indicat-
ing a statistically significant smaller probing depth in the TG.

Oral health-related quality of life

A total of 17 patients with 31 implants, of which 11 pa-
tients of the TG and further 6 patients of the CG, agreed to
complete the questionnaires regarding the OHRQoL. Mean
OHIP-G14 scores were 1.9 + 3.4 (ranging from 0 to 9) in
the TG and 5.0 + 4.5 (ranging from 0 to 10) in the CG
(p=0.180; Figure 5). On average (+ SD), the patients of the
TG rated their satisfaction with the implant 4.9 + 0.3 out of
a maximum of 5, whereas the mean (+ SD) score in the CG
was 3.8 + 1.5 (p=0.033), indicating a significantly higher sat-
isfaction in the group of short implants. Regarding the sat-
isfaction with the operation (TG: 4.8 + 0.4; CG: 4.7 £ 0.5;
p=0.718) and the prosthetic restoration (TG: 4.6 + 0.7; CG:
3.5 £ 1.5; p=0.091), comparable results were observed.

Discussion

The present clinical study aimed to evaluate clinical and
radiographic outcomes of short dental implants in com-
parison to standard length implants placed in combination
with SFE procedures for the rehabilitation of posterior atro-
phic arches. Our study revealed similar results regarding im-
plant survival. Interesting observations were made in terms of
MBL and patient satisfaction, in which short implants com-
pared favorably with standard length implants with SFE. Re-
specting the retrospective character of this study, the results
should be interpreted with caution and causal links should
not be concluded based on these results. Nevertheless, the
present results are in line with findings of several randomized
controlled trials, thus suggesting that short implants obtain
similar, if not better clinical results, when compared with im-
plants in standard length placed in combination with SFE.

In a randomized controlled trial (RCT) with split-mouth
design, Felice et al. compared short implants (5 mm) with
longer implants (> 10 mm) in augmented bone placed in
posterior atrophic edentulous jaws (32). After a 5-year fol-
low-up period, Felice et al. found no statistically significant
differences with regards to the implant failures (32). A ran-
domized controlled study compared 6-mm-long implants in-
serted in pristine bone with 11-mm-long implants placed in
combination with SFE over a 5-year follow-up period (33).
In this study, no statistically significant differences were
found with regards to implant survival (33). Although the
mean marginal bone loss (+ SD) was smaller in the 6-mm
group (0.12 + 0.36 mm) compared with the 11-mm group
(0.14 + 0.63 mm), the differences did not reach a statistical
significance (33). The average patient satisfaction (+ SD) was
slightly higher in the short implant group (9.4 + 0.8 out of a
maximum score of 10) in comparison to the 11-mm group
(9.2 £ 0.8), however, these intergroup differences were also
not statistically significant (33). Furthermore, no statistical-
ly significant differences regarding the plaque accumulation
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Meduskupne razlike, kada je rije¢ o indeksa krvarenja sulku-
sa, nisu postigle statisticku znacajnost (p = 0,214).

U TG skupini prosje¢na dubina sondiranja bila je 2,0 +
0,8 mm, a u CG skupini iznosila je 2,7 + 1,1 mm (p = 0,000),
$to upucuje na statisticki znacajno manju dubinu sondiranja

u TG skupini.

Kvaliteta Zivota povezana s oralnim zdravljem

Ukupno 17 pacijenata s 31 implantatom, od ¢ega 11 iz
TG skupine i 6 iz CG skupine, pristalo je ispuniti upitnike
OHRQoL-a. Prosje¢ni rezultati dobiveni za OHIP-G 14 bili
su1,9 £ 3,4 (urasponuod 0 do 9) uTG skupinii5,0 + 4,5 (u
rasponu od 0 do 10) u CG skupini (p = 0,180; slika 5). Pro-
sje¢no (+ SD) su pacijenti u TG skupini svoje zadovoljstvo
implantatom ocijenili s 4,9 + 0,3 od maksimalnih 5, a sred-
nja (x SD) ocjena u CG skupini bila je 3,8 £ 1,5 (p = 0,033),
$to pokazuje znatno vece zadovoljstvo u skupini s kratkim
implantatima. Kada je rije¢ o zadovoljstvu operacijom (TG:
4,8 +0,4; CG: 4,7 £ 0,5; p = 0,718) i protetickim nadomjes-
tkom (TG: 4,6 £ 0,7; CG: 3,5 + 1,5; p = 0,091), uoceni su

usporedivi rezultati.

Rasprava

Cilj ovoga klinickog istrazivanja bio je procijeniti klinic-
ke i radioloske rezultate kratkih dentalnih implantata u us-
poredbi s implantatima standardne duzine postavljenima u
kombinaciji s postupcima podizanja dna sinusa za rehabilita-
ciju atrofi¢ne straznje maksile. U nasem istrazivanju dobiveni
su sli¢ni rezultati u vezi s prezivljenjem implantata. Zanimlji-
va su zapazanja o zadovoljstvu pacijenata — kratkim implan-
tatima postignuti su povoljni rezultati u usporedbi s onima
standardne duzine s podizanjem dna sinusa. Postujudi retros-
pektivni karakter ovog istrazivanja, rezultate treba tumaciti
s oprezom i na temelju njih ne treba zaklju¢ivati o uzro¢no-
posljedi¢nim vezama. Ipak, u skladu su s nalazima nekoliko
randomiziranih kontroliranih istrazivanja, $to sugerira da se
kratkim implantatima postizu sli¢ni, ako ne i bolji klinicki
rezultati, u usporedbi s implantatima standardne duzine po-
stavljenima u kombinaciji s podizanjem dna sinusa.

U randomiziranom kontroliranom istrazivanju (RCT) s
dizajnom podijeljenih usta, Felice i suradnici usporedivali su
kratke implantate (5 mm) s duzima (> 10 mm) u augmenti-
ranoj kosti postavljenima u straznje atrofi¢ne bezube Celjusti
(32). Nakon petogodisnjega pracenja autor i njegovi suradni-
ci nisu utvrdili statisticki znacajne razlike kada je rije¢ o neu-
spjehu implantata (32). Autori randomiziranoga kontrolira-
nog istrazivanja usporedivali su tijekom pet godina implantate
od 6 mm ugradene u intaktnu kost s onima od 11 mm po-
stavljenima u kombinaciji s podizanjem dna sinusa (33). U
ovom istrazivanju nisu pronadene statisticki znacajne razlike
u prezivljenju implantata (33). Iako je srednji marginalni gu-
bitak kosti (+ SD) bio manji u skupini od 6 mm (0,12 + 0,36
mm) u usporedbi sa skupinom od 11 mm (0,14 + 0,63 mm),
razlike nisu dosegnule statisticku znacajnost (33). Prosje¢no
zadovoljstvo pacijenata (+ SD) bilo je nesto veée u skupini s
kratkim implantatima (9,4 + 0,8 od 10, $to je maksimalni re-
zultat) u usporedbi sa skupinom od 11 mm (9,2 + 0,8), ali
te meduskupne razlike takoder nisu bile statisticki znacajne
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and bleeding tendency were found (33). In a RCT over 3
years, Bechara et al. compared short implants (6 mm) in 33
patients with standard length-implants (> 10 mm) placed in
combination with external SFE in 20 patients (9). Survival
rates on implant-level were 100% in the short implant group
and 95.6% in the augmented group (9). As in our study,
the radiological results revealed a significantly smaller mean
marginal bone loss in the short implant group (9). Regard-
ing patient satisfaction, no statistically significant differenc-
es could be found concerning function, esthetics, cleanability
and the overall satisfaction (9). However, patient satisfaction
was significantly higher in the short implant group regard-
ing the treatment costs (9). Interesting observations regard-
ing the quality of life in both implant groups were also made
in a RCT by Taschieri et al., who compared short dental im-
plants (6,5 to 8,5 mm) with longer ones (10 mm or longer)
placed with external SFE (34). Over a follow-up period of 3
years, the authors found an implant survival of 100% in both
groups and no statistically significant differences in implant
failure and mean marginal bone loss (34). The clinical pa-
rameters regarding plaque accumulation, bleeding on prob-
ing and implant mobility were similar in both groups (34).
However, in the first 6 days after surgery, patients with short
dental implants had significantly lower pain levels, with a re-
duced intake of analgesics, as well as less swelling, hematoma
and impairment of daily activities such as sleeping, chewing
and speaking (34). Nevertheless, patient satisfaction was sim-
ilar after 1 year, with no significant differences in all aspects,
besides the easiness of oral hygiene maintenance, which was
considered significantly better by patients of the short im-
plant group (34). When comparing 5- to 6-mm-long im-
plants with > 10 mm-long-implants placed in combination
with an internal SFE over 3 years, a study by Gastaldi et al.
also found out that all patients were fully or partially satisfied
with the function and esthetics, with a slightly higher patient
satisfaction in the short implant group. (35). Generally, both
short implants in native bone and those in standard length
placed in combination with SFE appeared to reach high lev-
els of patient satisfaction (9, 34, 35). However, considering
the minimal invasiveness, the associated morbidity and treat-
ment costs, patients seem to prefer short implants (9, 34, 35).

A randomized controlled study by Thoma et al. compared
6-mm-long implants with 11-mm-long implants placed in
combination with lateral SFE (36). Over a 5-year follow-up
period, Thoma et al. did not find statistically significant in-
tergroup differences with regards to implant survival, mar-
ginal bone loss and oral health impact profile (OHIP-49)
(36). Survival rates on implant level were 98.5% in the short
implant group versus 100% in the augmented group (36).
On implant level, mean marginal bone loss was 0.45 + 0.79
mm in the short implant group and 0.45 mm + 0.91 mm in
the augmented group (36). No statically significant differenc-
es were found regarding probing depth, bleeding on probing
and plaque accumulation (36). Furthermore, the crown-to-
implant ratio did not seem to have a statistically significant
effect (36). After 5 years, median overall OHIP-49 scores
were 3.0 in the short implant group and 5.0 in the augment-
ed group, showing significantly improved scores from base-
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(33). Nisu pronadene ni statisticki znacajne razlike u naku-
pljanju plaka i sklonosti krvarenju (33). U randomiziranom
kontroliranom istrazivanju tijekom tri godine, Bechara i su-
radnici usporedili su kratke implantate (6 mm) kod 33 paci-
jenta s implantatima standardne duzine (> 10 mm) postavlje-
nima u kombinaciji s vanjskim podizanjem dna sinusa kod 20
pacijenata (9). Stope prezivljenja na razini implantata bile su
100 % u skupini s kratkim implantatima i 95,6 % u skupini s
augmentacijom (9). Kao i u na$em istraZivanju, radioloski na-
lazi pokazali su znatno manji srednji marginalni gubitak ko-
sti u skupini s kratkim implantatima (9). Kada je rije¢ o zado-
voljstvu pacijenata, nisu zabiljezene statisticki znacajne razlike
u vezi s funkcijom, estetikom, ¢isto¢om i ukupnim zadovolj-
stvom (9). Medutim, zadovoljstvo pacijenata bilo je znatno
ve¢e u skupini s kratkim implantatima s obzirom na troskove
lije¢enja (9). Zanimljiva zapazanja o kvaliteti zivota u objema
skupinama pokazalo je i randomizirano kontrolirano istrazi-
vanje Taschierija i suradnika. Oni su usporedivali kratke den-
talne implantate (6,5 do 8,5 mm) s duzima (10 mm ili duze)
postavljenima s vanjskim podizanjem dna sinusa (34). Tije-
kom trogodisnjega pracenja autori su ustanovili 100-postotno
prezivljenje implantata u objema skupinama i bez statisticki
znacajnih razlika u neuspjehu implantata i srednjem margi-
nalnom gubitku kosti (34). Klinicki parametri o nakupljanju
plaka, krvarenju pri sondiranju i pokretljivosti implantata, bili
su sli¢ni u objema skupinama (34). No prvih Sest dana posli-
je operacije pacijenti s kratkim dentalnim implantatima ima-
li su znacajno nizu razinu boli te zato i manji unos analgetika,
te manje otekline, hematome i tegobe pri svakodnevnim ak-
tivnostima poput spavanja, zvakanja i govora (34). Ipak, za-
dovoljstvo pacijenata bilo je slicno nakon jedne godine, bez
znacajnih razlika u svim aspektima, osim u lakodi pri odrzava-
nju oralne higjjene koju su pacijenti iz skupine s kratkim im-
plantatima ocijenili znatno boljom (34). Kada se tijekom tri
godine usporeduju implantati duzine od 5 do 6 mm s oni-
ma duzine > 10 mm postavljenim u kombinaciji s unutar-
njim podizanjem dna sinusa, Gastaldi i suradnici u svojem su
istrazivanju takoder istaknuli da su svi pacijenti potpuno ili
djelomi¢no zadovoljni funkcijom i estetikom, uz nesto vece
zadovoljstvo onih u skupini s kratkim implantatima (35). Op-
¢enito, ¢ini se da se i kratkim implantatima u nativnoj kosti i
implantatima standardne duzine postavljenim u kombinaciji s
podizanjem dna sinusa, postize visoka razina zadovoljstva pa-
cijenata (9, 34, 35). No s obzirom na minimalnu invazivnost,
pridruzeni morbiditet i troskove lijecenja, ¢ini se da pacijenti
preferiraju kratke implantate (9, 34, 35).

U randomiriranom kontroliranom istrazivanju Thoma i
suradnici usporedivali su implantate duzine 6 mm s onima od
11 mm postavljenim u kombinaciji s lateralnim podizanjem
dna sinusa (36). Tijekom petogodisnjega pracenja, autori ni-
su pronasli statisticki znacajne razlike medu skupinama u pre-
zivljenju implantata, marginalnom gubitku kosti i utjecaju na
oralno zdravlje (OHIP-49) (36). Stope preZivljenja na razini
implantata bile su 98,5 % u skupini s kratkim implantatima
prema 100 % u skupini s augmentacijom (36). Na razini im-
plantata, prosje¢ni marginalni gubitak kosti bio je 0,45 + 0,79
mm u skupini s kratkim implantatima i 0,45 mm + 0,91 mm
u skupini s augmentacijom (36). Nisu pronadene statisticki
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line in both groups (36). The OHIP-survey was designed by
Slade and Spencer to assess the impact of oral health on the
subjective well-being (37, 38). Amongst other fields, it has
become well established in the rating of different treatment
options in implant therapy (39-45). The shortened version,
the OHIP-14, explains 94% of the variance of the OHIP-49
and therefore is a reliable and efficient tool in the assessment
of the oral health impact under clinical conditions (37, 46).
In our study, the German shortened version of the OHIP-
survey (OHIP-G14) was applied and yielded very similar val-
ues to those in the study by Thoma et al.. In the test group,
average overall scores were 1.9 + 3.4 (ranging from 0 to 9),
whilst the control group had a mean overall score of 5.0 + 4.5
(ranging from 0 to 10) (p=0.180).

Our study is similar to a retrospective cohort study by
Pieri et al., in which short implants (6 to 8 mm) were com-
pared to standard length implants (> 11 mm) placed in com-
bination with a lateral sinus elevation procedure (47). The
mean observation period was 47.03 + 7.46 months for the
control group and 44.18 + 6.42 months for the test group
(47). After a follow-up of at least 3 years, implant survival
was 90.6% in the augmented group and 95.8% in short im-
plant group, with differences in proportion not being statis-
tically significant (47). These results are similar to the 3-year
Kaplan-Meier-estimator of our study, estimating a cumula-
tive survival of 93.1% for the control group and 91.8% for
the test group.

Conclusion

In conclusion, the results of this study are in general agree-
ment with those found in the literature, providing promising
clinical data for short dental implants in the edentulous atro-
phic maxilla. However, larger trials carried out over a long-
term follow-up period are needed to evaluate whether short-
and medium-term clinical advantages of short implants can
be maintained in the long-term. This study was carried out
under real clinical conditions with only very few exclusion
criteria, which should allow experienced operators to treat
patients with similar characteristics in other medical centers
to obtain similar results. Within the limitations due to the
retrospective nature of the study and due to a high number
of drop-outs, short implants showed similar clinical and ra-
diological results to implants in standard length in combina-
tion with sinus floor elevation procedures. When considering
the associated patient morbidity, cost and treatment dura-
tion, short implants are a promising treatment option.
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znacajne razlike u dubini sondiranja, krvarenju pri sondiranju
i nakupljanju plaka (36). Nadalje, ¢ini se da omjer krunice i
implantata nije imao statisticki znacajan ucinak (36). Nakon
5 godina medijan ukupnih rezultata OHIP-a 49 bio je 3,0 u
skupini s kratkim implantatima i 5,0 u skupini s augmenta-
cijom, $to pokazuje znatno poboljane rezultate u usporedbi s
pocetnom vrijednosti u objema skupinama (36). OHIP-ovu
anketu osmislili su Slade i Spencer kako bi procijenili utjecaj
oralnoga zdravlja na subjektivnu dobrobit (37, 38). Osim u
ostalim podru¢jima, dobro se ustalila i u ocjenjivanju razli¢i-
tih mogu¢nosti lije¢enja u implantoprotetici (39 — 45). Skra-
¢ena verzija OHIP-a 14, objas$njava 94 % varijance OHIP-
a 49 i zato je pouzdan i u¢inkovit alat u procjeni utjecaja na
oralno zdravlje u klinickim uvjetima (37, 46). U naem istra-
Zivanju primijenjena je skra¢ena njemacka verzija OHIP-ove
ankete (OHIP-G 14) i dobivene su vrlo sli¢ne vrijednosti oni-
ma u istrazivanju Thomea i suradnika. U testnoj skupini pro-
sje¢ni ukupni rezultati bili su 1,9 + 3,4 (u rasponu od 0 do 9),
a kontrolna skupina postigla je prosjecni ukupni rezultat od
5,0 + 4,5 (u rasponu od 0 do 10) (p = 0,180).

Nase istrazivanje slicno je retrospektivnom kohortnom
istrazivanju Pierija i suradnika u kojemu su kratki implanta-
ti (6 do 8 mm) usporedeni s implantatima standardne duzine
(2 11 mm) postavljenim u kombinaciji s postupkom lateral-
noga podizanja dna sinusa (47). Prosje¢no razdoblje proma-
tranja bilo je 47,03 + 7,46 mjeseci za kontrolnu skupinu i
44,18 + 6,42 mjeseca za testnu skupinu (47). Nakon pra-
¢enja od najmanje tri godine, prezivljenje implantata bilo je
90,6 % u skupini s dugim implantatima i 95,8 % u skupini s
kratkima, pri ¢emu razlike u omjeru nisu statisticki znacajne
(47). Ti su rezultati sli¢ni trogodisnjem Kaplan-Meierovom
procjenom, uz kumulativno prezivljenje od 93,1 % za kon-
trolnu skupinu i 91,8 % za testnu.

Zakljucak

Zaklju¢no, rezultati ovog istrazivanja opéenito se sla-
zu s rezultatima u literaturi te daju vrijedne klinicke podat-
ke za kratke dentalne implantate u bezuboj atrofi¢noj maksi-
li. No potrebna su veca istrazivanja i dulje razdoblje pracenja
da bi se procijenilo mogu li se dugoro¢no odrzati kratkoro¢-
ne i srednjorocne klinicke prednosti kratkih implantata. Ovo
istrazivanje provedeno je u stvarnim klinickim uvjetima uz
vtlo malo kriterija za iskljucivanje, $to bi trebalo omogudi-
ti iskusnim operaterima, koji lije¢e pacijente sa sli¢nim ka-
rakteristikama u drugim medicinskim centrima, da postignu
sliéne rezultate. U okviru ogranicenja, zbog retrospektivne
prirode istrazivanja i velikoga broja odustajanja, kratki im-
plantati pokazali su sli¢ne klinicke i radioloske rezultate kao i
oni standardne duzine u kombinaciji s postupcima podizanja
dna sinusa. Kada se uzme u obzir morbiditet, trosak i traja-
nje lije¢enja, kratki implantati obecavajuca su opcija lijecenja.
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