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Sazetak

Ako se izbije zub, to je ozbiljan napad na zubna tkiva i okolni parodont, pa tako postupak replan-
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tacije zavrsava vrlo razlicito. Pritom je glavni zadatak odrzati vitalnost stanica parodontnog liga-

menta i njegovo funkcijsko cijeljenje te povecati mogucnost revaskularizacije pulpe. Kako bi se
ustanovilo je li replantacija zuba vrijedna truda, potrebna je analiza dokaza na dvama podrucjima
—moze li se replantirani zub zadrzati trajno (uspjesno parodontalno cijeljenje) ili moze li, uz nado-
mjesnu resorpciju (ankilozu), razmjerno normalno rasti i odrzati alveolarni greben do uporabe na-
domjestka kojim ce se popuniti prostor ako je zub izgubljen u kasnim adolescentnim godinama.
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Uvod

Ako se izbije zub, to je ozbiljan napad na zubna tkiva i
okolni parodont, pa tako postupak replantacije zavrsava vr-
lo razli¢ito. Pritom je glavni zadatak odrzati vitalnost stani-
ca parodontnog ligamenta i njegovo funkcijsko cijeljenje te
povecati moguénost revaskularizacije pulpe. Kako bi se usta-
novilo je li replantacija zuba vrijedna truda, potrebna je ana-
liza dokaza na dvama podru¢jima — moze li se replantirani
zub zadrzati trajno (uspje$no parodontalno cijeljenje) ili mo-
ze li uz nadomjesnu resorpciju (ankilozu) razmjerno normal-
no rasti i odrzati alveolarni greben do uporabe nadomjestka
kojim ¢e se popuniti prostor ako je zub izgubljen u kasnim
adolescentskim godinama (neuspjesno cijeljenje, ali razmjer-
no uspjesno jer je zub zadrian dok nije postigao priblizno
puni rast).

Rani gubitak trajnoga prednjeg zuba znatno utjeée na
zubni razvoj zbog gubitka alveolarne kosti i spontanoga po-
micanja susjednih zuba. To mozZe rezultirati naginjanjem
okolnih zuba, njihovom migracijom ¢ime se gubi prostor,
pomakom sredi$nje linije i prekomjernim nicanjem. Sve to
stvara estetske nedostatke i podrudja sa stagnacijom. Ako se
u toj mladenackoj dobi postave drzaci prostora ili proteticka
zamjena, oni takoder poveéavaju rizi¢ne ¢imbenike.

Izbijanje zuba i replantacija imaju vise posljedica ako je
rije¢ o djetetu kojemu kosti lica jo$ aktivno raste. Premda na-
domjesna resorpcija (ankiloza) moze pacijentu znatno sma-
njiti dugovjecnost zuba, ako je priviemeno ostao u ustima
omogucena je kontinuirana alvolarna stabilnost dok sluzi

Introduction

Avulsion is a serious assault on both dental tissues and the
surrounding periodontium and in consequence the process
of replantation creates a wide range of outcomes. The main
aim of replantation is to maintain periodontal cell viability
and the possibility of functional healing of the periodontal
ligament (PDL) and maximise the possibility of pulpal revas-
cularisation. To identify whether replantation is worthwhile
requires analysis of the evidence in two areas: whether the re-
planted tooth can be retained indefinitely (successful peri-
odontal healing), or whether even in the presence of replace-
ment resorption (ankylosis) relatively normal growth and
maintenance of alveolar ridge contour can occur until utili-
sation of a prosthesis to fill the space when the tooth is lost in
late teenage years (unsuccessful healing but relative success in
that the tooth is retained until near full growth achieved).

Early loss of a permanent anterior tooth significantly af-
fects dental development with alveolar bone loss and spon-
taneous movement of adjacent teeth. This can result in tilt-
ing of adjacent teeth, migration of teeth with resultant space
loss, midline shift and over eruption. These all produce an
aesthetic deficit and stagnation areas. If space maintenance
or prosthetic replacement is provided at this young age then
they too bring about increased risk factors.

Avulsion and replantation has more repercussions in the
child patient with an actively growing facial skeleton. Al-
though replacement resorption (ankylosis) can drastically re-
duce the long term retention of a tooth, its temporary reten-
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kao drza¢ prostora. Ipak, traumatizirani se zub cesto zadrzava
u infraokluziji dok se gornja ¢eljust nastavlja razvijati ovisno
o dobi i skeletalnom razvoju. To rezultira lofom estetikom i
funkcijskim gubitkom zuba te zahtijeva kostanu augmenta-
ciju u buduénosti. Jasno da krajnji ishod izbijanja i replanta-
cije, nazvan “uspjesno cijeljenje” ili “neuspjesno cijeljenje, ali
relativan uspjeh”, ovisi o izbjegavanju povezane patologije.

Znanstvenih dokaza nema za smjernice u slucaju da je
zub izbijen i potrebna je replantacija. Naime, nisu obavlje-
na klinicki dokumentirana istrazivanja na ljudima, nego se
vec¢ina laboratorijskih dokaza temelji na pokusima na Zivoti-
njama (macku, psu, gvinejskoj svinji, hr¢ku, zecu, Stakoru i
majmunu). Dvije najnovije klini¢cke smjernice dali su Inter-
national Association of Dental Traumatology (2007.), (1) i
American Academy of Paediatric Dentistry (2010.), (2).

U nastavku ¢emo detaljno razraditi vazne klinicke ¢imbe-
nike koji utje¢u na rezultat replantacije.

Imedijatna replantacija i revaskularizacija pulpe

Najces¢a dob u kojoj se dogadaju ozljede glave i lica jest
izmedu druge i Cetvrte godine, (3) ali mlada djeca obi¢no si
ne izbiju zub, nego su to uobicajene luksacijske i ekstruzijske
ozljede. Kod djecaka izmedu osam i deset godina statisticki je
veca vierojatnost da e si izbiti zub. U toj je dobi parodontni
ligament Sirok i okruzuje kratke, nepotpuno razvijene kori-
jene. Revaskularizacija pulpe nakon $to je zub izbijen vrlo je
pozeljna jer daljnji razvoj korijena moze osigurati samo de-
beli dentinski zid otporniji na lomove i zatvoreni vrsak ko-
rijena koji omogucuje naknadno endodontsko lijecenje. Pre-
ma rezultatima istrazivanja, potpuna revaskularizacija pulpe
postize se kod 18 posto zuba s nezavrsenim rastom, ali samo
ako je vrsak korijena otvoren vise od jednog milimetra i ako
je zub vrlo brzo replantiran (4). Koliko je dugo zub bio izvan
alveole na suhom, vazan je ¢imbenik za uspjeh kod izbije-
nih zuba. Naime, imedijatna replantacija tijekom pet minuta
omogucuje uspjeh, a ako je zub dulje na suhom, to smanjuje
vjerojatnost periodontnog cijeljenja za 50 posto (5,6). I osta-
li ¢imbenici mogu utjecati na prognozu, primjerice koliko je
kontaminirana povrsina korijena, a vrlo je malo stru¢njaka
istrazivalo na ljudima taj rizi¢ni ¢cimbenik za uspjesno cijelje-
nje (6). Tako su Cvek i suradnici (1990.) pokazali da je reva-
skularizacija pulpe na sjekuti¢ima majmuna bila itekako ovi-
sna o tome ima li ili nema bakterija u pulpnom prostoru (7).
Postoje razlicite teorije kako se kontaminira pulpa, ukljucu-
juéi zakljucke da se to dogada “kroz napukline u caklini i
dentinu krune izbijenog zuba” i kontaminiranim ugruskom
u alveoli, zatim da to ¢ine normalne oralne komenzalne bak-
terije ili da je rije¢ o kontaminaciji povrsine korijena dok je
zub bio izvan usne $upljine. Kao dopuna parodontnim kirur-
skim postupcima rabio se tetraciklin zato $to moze potaknuti
dekontaminaciju i regeneraciju parodonta. Kada je u obliku
minociklina, polagano otpusta antimikrobne tvari i dovolj-
no dugo sprjecava bakterije da iz ugruska udu u pulpni pro-
stor te na taj na¢in omogucuje revaskularizacija pulpe. Ritter
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tion in the mouth does allow for continued alveolar stability
while the tooth serves as a space maintainer. However the
affected tooth is often retained in infraocclusion whilst the
maxilla continues to develop at a rate dependant on age and
skeletal development. This eventually leads to poor aesthet-
ics and functional tooth loss with a need for future osseous
augmentation. Plainly both the eventual outcomes of avul-
sion and replantation, namely ‘successful healing’ or ‘unsuc-
cessful healing but relative success’, rely on the avoidance of
associated pathology.

Creation of evidence based guidelines for avulsion and
replantation is difficult due to the paucity of clinically docu-
mented human studies and much of the laboratory evidence
has come from a variety of animal studies (cat, dog, guin-
ea pig, hamster, rabbit, rat, and monkey). The two most re-
cent clinical guidelines come from the International Associa-
tion of Dental Traumatology (2007), (1), and the American
Academy of Paediatric Dentistry (2010), (2).

Important clinical factors affecting outcomes in replanta-
tion will now be discussed in more detail.

Immediate Replantation and Pulp Revascularisation

The most common age for a craniofacial injury is be-
tween 2 and 4 years (3) but younger children tend not to
suffer avulsion injuries and instead luxation or extrusion in-
juries are more common. Boys, age 8-12, are statistically
more likely to suffer an avulsion. At this age the periodon-
tium is loosely structured and surrounds short incompletely
formed roots. Pulp revascularisation is highly desirable after
tooth avulsion, since continued root development can en-
sure a thick dentinal wall more resistant to fracture and a
closed apex to make subsequent endodontic therapy possible
at a later date. Complete pulpal revascularisation has been
shown to occur at a rate of 18% among immature teeth but
only when the open apex is more than Imm and the tooth
is reimplanted within a very short time (4). The extra-alveo-
lar dry time is an important factor in the success of an avul-
sion case. Immediate replantation within 5 minutes offers
the best chance of success and a dry time greater than this
reduces the possibility of periodontal healing to 50 % (5,6).
Other factors can affect the prognosis such as level of con-
tamination of root surface and few human studies have in-
vestigated this risk factor to successful healing®. Cvek et al
(1990) showed that pulp revascularisation in monkey inci-
sors was highly dependent on the presence or absence of bac-
teria in the pulp lumen (7). Various theories as to how the
pulp becomes contaminated exist including ‘through enam-
el and dentin cracks in the crown of the avulsed tooth’ and
from bacterial contamination of the blood clot within the
socket from normal oral commensal bacteria or finally from
contamination of the root surface whilst the tooth is extra-
oral. Tetracycline has been utilised as an adjunct to periodon-
tal surgical procedures because of the drug’s ability to assist in
decontamination and periodontal regeneration. When uti-
lised as minocycline the slow release antimicrobial inhibits
the clot derived bacteria from entering the pulp space long
enough to allow pulp revascularisation to occur. Ritter et al
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i njegovi kolege (2004.) uspjesno su testirali tu hipotezu na
psima i istaknuli da je “prezivjela” pulpa 91 posto replanira-
nih zuba lije¢enih minociklinom u odnosu prema onima tre-
tiranima doksiciklinom (73 %) i fizioloskom otopinom (33
%) koji su posluzili kao kontrola (8).

Utjecaj medija za pohranu

Ako imedijatna replantacija nije moguca, uvjeti za pohra-
nu trebaju omoguditi barem to da se $to bolje sacuvaju pe-
riodontne stanice dok pacijent putuje prema oralnom kirur-
gu ili u bolnicu. Cvek i suradnici (1974.) izvijestili su da je
resorpcija u fazi cijeljenja zahvatila samo 13 posto zuba dr-
zanih na suhom 15 minuta, ali 100 posto zuba koji su bili
na suhom dulje od 60 minuta (9). U dodatnim istrazivanji-
ma postignuto je jo$ bolje vrijeme prezivljenja izbijenih zu-
ba s umjerenom ozljedom parodonta i pohranom u idealnoj
izotoni¢noj fizioloskoj otopini (5,10). Analizirano je mnogo
otopina koje bi mogle posluziti kao medij za pohranu izbije-
nog zuba, a najboljom se pokazala Hanks Balanced Salt Solu-
tion (HBSS). Sigalas i suradnici (2004.) dokazali su da stani-
ce pohranjene u otopini HBSS-a mogu preZivjeti i umnazati
se bolje od bilo koje stanice ostavljene u nekom drugom me-
diju. Rezultati su bili jo§ bolji ako se otopina ¢uvala u ledu
(11). Nazalost, otopine HBSS-a nema u svim ordinacijama
i sportskim centrima. Sigalas i suradnici (2004.) isticu da u
mlijeku, osobito ako sadrzava malo masnoce (2 %), stanice
mogu prezivjeti izvan alveole zajaméeno do Sest sati. Testira-
na je i otopina za kontaktne le¢e, no Gatorade (12) isti¢e da
nije idealan medij za pohranu jer periodontne stanice nema-
ju vecu vijabilnost negoli kad su pohranjene u obi¢noj vodi iz
slavine, a kako je takva voda i hipotoni¢na i kontaminirana,
nije nista bolja za pohranu periodontnih stanica od ¢uvanja
na suhome. Otopinom za kontaktne le¢e ne bi se smjelo ko-
ristiti, osim za prvu pomoé. U slucaju kratkog drzanja zuba
izvan usne Supljine predlaze se ¢uvati ga u slini (pacijentovoj
ili njegovih roditelja), (13). Zanemarimo li dostupnost, sli-
na ima mnogih nedostataka. Primjerice, zub se moze slucaj-
no progutati, a nepozeljna je i aktivnost mikroorganizama te
salivarnih enzima. Najbolje je ipak koristiti se mlijekom. U
jednoj studiji isti¢e se da bjelanjak kokosjeg jajeta statisticki
omogucuje slican rezultat ¢uvanja kao i mlijeko, no vrijeme
izvan usne $upljine i vrijeme pohrane bilo je samo jedan sat.
Zato su potrebna daljnja istrazivanja (14).

Uporaba kutije za “spasavanje” zuba (proizvodac¢i Dento-
safe: Iserlohn, Njemacka ili Tooth saver: Phoenix, Arizona,
SAD), u kojoj je kao medij specijalna kultura stanica, poka-
zala se uspjesnom za ¢uvanje zuba do 53 sata (15). To je ne-
procjenjivo u slucaju kompleksnijih ozljeda kada se najprije
zbrinjavaju medicinski prioriteti, osobito zivotno ugrozenih
ljudi. No, spaseni se zub nakon 24 sata mora premjestiti u
novu kutiju ako ga je potrebno jos dulje ¢uvati. Kutijama za
spasavanje zuba rok trajanja je oko tri godine, ako su spre-
mljene na sobnoj temperaturi. Idealno bi bilo kad bi bile do-
stupne na svim mjestima visokoga rizika za traumatske ozlje-
de, npr. u $kolama, sportskim dvoranama i odjelima za hitnu
pomoc.

Tooth replantation

(2004) tested this hypothesis successfully in dogs and found
291% pulp survival rate in the minocycline treated replanted
teeth compared to both doxycycline (73%) and saline (33%)

acting as a control (8).

Effect of storage media

If immediate replantation is not possible then the storage
conditions should at least provide maximum preservation
of the periodontal cells whilst the patient heads to the den-
tal surgery or hospital department. Cvek et al (1974) dem-
onstrated that only 13% of teeth kept dry for 15 mins but
100% of teeth kept dry for >60 mins showed resorption in
the healing phase (9). Additional studies suggest even better
survival times for avulsed teeth with moderate periodontal
damage and storage in ideal physiological isotonic solutions
(5,10). Many solutions have been examined as possible stor-
age media for avulsed teeth but by far the best is (HBBS) or
Hanks Balanced Salt Solution. Sigalas et al (2004) demon-
strated that cells stored in HBSS solution were able to survive
and proliferate better than any other cell stored in a different
storage medium and the results were even better if the solu-
tion was also stored in ice (11). Unfortunately, HBBS solu-
tion is not widely available in all surgeries and sports arenas.
Sigalas et al (2004) also suggested that milk, especially a low
fat variety (2%), was an excellent system in which survival of
the cells could be guaranteed for extra alveolar times of up to
6 hours. Other solutions tested included contact lens solu-
tion and Gatorade (12) and suggested that these are not ideal
storage media. Gatorade provided the periodontal cells with
no more increased viability than when the teeth were stored
in ordinary tap water and since tap water is both hypoton-
ic and contaminated it affords cells of the periodontium no
better storage medium than dry storage alone. Contact lens
solution should not be used except in anything other than a
complete emergency. For short extra-alveolar times, storage
in saliva (the patients own or parent’s) has been advocated
(13). Despite its’ availability, however it has many disadvan-
tages; namely that the tooth can be accidentally swallowed as
well as the unwelcome activity of microorganisms and sali-
vary enzymes, however for short extra-alveolar times it is a
useful adjunct to milk. One study also found that chicken
egg white gave a statistically similar outcome for storage as
milk but the total storage and extra-alveolar time was only an
hour and further studies are required (14).

The use of a tooth rescue box (manufactured by Den-
tosafe: Iserlohn, Germany or Tooth saver: Phoenix, Arizona),
contains a special cell culture medium and has proved suc-
cessful in storing teeth for up to 53 hours (15). This would
be invaluable in cases of more serious injuries where medical
priorities take precedence especially where life is endangered.
However a rescued tooth should be rehoused in a new tooth
rescue box after 24 hours if even longer storage times are nec-
essary. Tooth rescue boxes have a shelf life of approximately 3
years if kept at room temperature, and ideally should be dis-
tributed to all locations with a high risk of traumatic injuries,
e.g. schools, sporting facilities and emergency units.
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Odgodena replantacija i resorpcija

Ako replantacija nije imedijatna, ili ako se izbijeni zub ne
¢uva u povoljnim uvjetima, pocinje odumiranje i pulpnog
kompleksa i stanica parodontnog ligamenta. Tada su mogu-
¢a dva patoloska procesa — upalna resorpcija ili nadomjesna
resorpcija.

Upalna resorpcija

Zbog ozljeda parodontnog ligamenta i/ili cementa zbog
traume ili kontaminacije bakterijama stvaraju se male resorp-
cijske Supljine na povrsini korijena. Naime, tada ogoljela po-
vr$ina zuba ostaje bez precementa pa je mineralizirani dio
korijena izloZen stani¢nim ¢imbenicima koji sudjeluju u pre-
oblikovanju kosti te ¢e, ako je u korijenskom kanalu inficira-
no nekroti¢no tkivo, toksini iz tog podru¢ja prodrijeti kroz
dentinske kanali¢e do postrani¢nih tkiva parodontnog liga-
menta gdje ¢e prouzrociti upalni odgovor i potencirati naku-
pljanje medijatora osteoklasta. Na taj nadin pocinje i odrzava
se resorpcijski proces. Kad se ukloni uzro¢nik, moze poceti
cijeljenje, a to je najlakse posti¢i ako nema upale pulpe. Zato
se upalna resorpcija onemogucuje pravodobnom endodon-
cijom (16,17).

Nadomjesna resorpcija

Obiljezava je nedostatak vitalnog parodontnog ligamenta
i spajanje alveolarne kosti na korijensku povrsinu. Kako pro-
ces ankiloze napreduje, tako nestaju osnovne strukture koje
stite korijensku povrsinu od kostane pregradnje — nema ce-
mentoblasta, precementa ni Malassezovih epitelnih ostataka.
Progresivna nadomjesna resorpcija nastaje kad se veliki dije-
lovi parodontnog ligamenta uklone prije replantacije ili su
unisteni zbog prekomjernog isusivanja (18,19). Ipak, mogu-
¢a je i prolazna nadomjesna resorpcija uz malu Stetu. Pretpo-
stavlja se da oste¢eno podrucje ponovno naseljavaju stanice
iz susjedne kostane srzi (20).

Lijecenje korijenskog kanala

U literaturi kao da postoji konsenzus u vezi s tim da se
svi replantirani zubi trebaju endodontski lijeciti ako ne uspije
revaskularizacija. To je od vitalnog znacenja jer se mora spri-
jeciti da toksini iz nekroti¢ne pulpe kroz dentinske kanali¢e
potaknu upalne promjene u parodontnom ligamentu (21).
Korijenski kanal treba poceti lijeciti sedam do deset dana na-
kon replantacije ako se ne o¢ekuje revaskularizacija (1,2). Ta-
kvu pravodobnu i ranu intervenciju zagovaraju Stewart i su-
radnici (2009.) nakon $to su istrazili niz slu¢ajeva kod kojih
je nadeno manje rane korijenske resorpcije uz ekstirpaciju
pulpe tijekom deset dana (22). U svojem sustavnom pregled-
nom radu Hinckfass i Messer (2009.) istaknuli su znatnu po-
vezanost u razvoju upalne resorpcije i ekstirpacije odgode-
ne vie od 14 dana, a kod one poduzete unutar 10 dana nije
bilo znacajne povezanosti (23). Kalcijev hidroksid smatra se
najucinkovitijim sredstvom za privremeni ulozak sustava ko-
rijenskih kanala jer usporava upalnu resorpciju. Ipak, posto-
je dokazi da bi imedijatno postavljanje ledermiksa moglo po-

Replantacija zuba

Delayed replantation and resorption

If replantation is not immediate or the avulsed tooth is
not stored under favourable conditions then the likelihood of
death of both the pulp complex and the periodontal ligament
cells occurs. Two possible ‘pathological outcomes™ are then
likely, inflammatory resorption or replacement resorption.

Inflammatory Resorption

Damage to the periodontal ligament and / or cementum
due to trauma or contamination with bacteria induces small
resorption cavities on the root surface. The damage leaves
the tooth surface denuded and without precementum thus
exposing the mineralised portion of the root to bone’s re-
modelling cellular agents and if the root canal contains in-
fected necrotic tissue, toxins from these areas will penetrate
along the dentinal tubules to the lateral periodontal tissues
and provoke an inflammatory response and potentiates ac-
cumulation of osteoclastic mediators. In this way the resorp-
tive process is initiated and maintained. Once the causative
agent is eliminated, healing can commence and this is most
easily obtained in absence of pulpal inflammation. Inflam-
matory resorption is therefore often alleviated by timely en-

dodontics (16,17).

Replacement Resorption

This is characterised by the absence of a vital periodon-
tal ligament and fusion of alveolar bone to the root surface.
As the process of ankylosis continues the essential protective
structures for protection of the root surface against bony re-
modelling agents disappear: there are no cementoblasts, pre-
cementum or epithelial rests of Malassez. Progressive replace-
ment resorption will occur when significant proportions of
the ligament have been removed before replantation or de-
stroyed by extensive drying (18,19). However transient re-
placement resorption is possible with minor damage. It is as-
sumed the damaged area is repopulated from adjacent bone
marrow cells (20).

Root canal treatment

There is consensus in the literature, that all replanted
teeth should be endodontically treated should revasculari-
sation fail. This is vital to prevent the necrotic pulp toxins
initiating inflammatory change in the periodontium via the
dentinal tubules (21). Root canal therapy should be initiat-
ed some seven to ten days after replantation in cases where
revascularisation cannot be expected (1,2). This early inter-
vention is supported by Stewart et al (2009) (22) in a case
series study where less early root resorption was found with
pulp extirpation within 10 days. A well structured systemat-
ic review by Hinckfass & Messer (2009), (23) found a signif-
icant association between increased development of inflam-
matory resorption and extirpation delayed beyond 14 days
but no significant association when undertaken in less than
10 days. Calcium hydroxide is regarded as the most effective
material for interim dressing of root canal systems because it
controls the progression of inflammatory resorption. How-
ever there is some evidence that immediate placement of led-
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voljno djelovati jer moze difundirati kroz korijen i sprijeciti
Sirenje dentinoklasta (24). Kod replantiranih zuba kompli-
cirana je i zahtjevna tehnicka izvedba lijecenja korijenskog
kanala jer materijal za punjenje kanala (i materijal za medi-
kamentni ulozak) mora osigurati hermeti¢no brtvljenje na
visku korijena i cijelom duljinom korijena (25). Postupak
je laksi ako su zubi zreli i imaju zatvoren vr$ak, $to omogu-
¢uje dobro brtvljenje trajnog punjenja korijenskog kanala,
no proces uspjesne apeksifikacije nezrelih zuba moze trajati
mjesecima. Kalcijev hidroksid dobar je u slu¢aju apeksifika-
cije — stopa uspje$nosti iznosi od 74 do 100 posto (26). Pro-
sjecno vrijeme potrebno da se stvori barijera koje se navodi
u literaturi, jest izmedu pet i dvadeset mjeseci (27). Andre-
asen (2002.) istic¢e da je, osim korijenskih kanala, u slu¢aju
kasne apeksifikacije povecan i rizik od prijeloma korijena —
rezultati su pokazali da je tijekom jedne godine pola uzorka
nezrelih zuba punjenih kalcijevim hidroksidom za 50-posto
smanjilo otpornost na lomove (28). Mogu¢a hipoteza bila
bi da denaturirani i hidrolizirani utjecaj kalcijeva hidrok-
sida na dentinski matriks povecava rizik od lomova. U na-
knadnom istrazivanju potvrdeno je gotovo 50-postotno sma-
njenje mikrotenzilne otpornosti na lomove zuba ako su im
korijenski kanali bili ispunjeni kalcijevim hidroksidom naj-
manje sedam, pa do osamdeset i Cetiri dana (29). Zbog toga
su predloZene razlicite zamjene za kalcijev hidroksid, a jedna
je i agregat mineralnog trioksida (MTA). Klinicka mu je pri-
mjena mnogostruka — sluzi za prekrivanje pulpe, popravak
perforacija i fraktura korijena te poticanje apikalne barijere
kod zuba s nezavr$enim apeksom. Za tu posljednju namjenu
upotrebljava ga u Velikoj Britaniji dvije tre¢ine trenuta¢nih
savjetnika iz pedodoncije (30). Kad se MTA usporedi s kal-
cijevim hidroksidom kao lijek za punjenje kanala / medika-
mentni ulozak in vitro na modelu ovce, vidi se da smanjuje
podloznost lomovima zuba ¢ak i samo mjesec dana ispunje-
nih kalcijevim hidroksidom (31). Predlozen je postupak kli-
nickog lije¢enja s jednomjese¢nom uporabom kalcijeva hi-
droksida kako bi se dezinficiralo i isusilo apikalno podrucje
prije uporabe MTA za zatvaranje apeksa, no potrebne su us-
poredbe in vivo (31).

Priprema alveole

Taj postupak uglavnom ukljucuje uklanjanje krvnih
ugrusaka i djeli¢a kosti kako bi se olaksala replantacija. Obic-
no se obavlja $to rjedom uporabom kireta i ispiranjem fizio-
loskom otopinom (32). Posebice je losa prognoza za izbijene
zube koji su bili izvan alveole na suhom dulje od 60 minu-
ta. Mnogi su znanstvenici Zeljeli pronaéi uspjesnu metodu
za proturesorpcijsko i regenerativno lijecenje (istrazivali su
uglavnom na Zivotinjama). Pokazalo se da punjenje alveol-
ne casice emdogainom, proteinom caklinskog matriksa, po-
tice proliferaciju parodontnog ligamenta. Molekule caklin-
skoga matriksa induciraju stvaranje acelularnog cementa na
traumom pogodenim korijenskim povr$inama. Smatra se da
su pricuva za ponovno naseljavanje povrsine korijena preo-
stalim vitalnim stanicama nediferencirane stanice iz kosta-
ne srzi i progenitorske stanice iz alveole (5). Trope i suradni-
ci (1997.), (33) istaknuli su da uvjeti u alveoli imaju vaznu

Tooth replantation

ermix may be beneficial as it can diffuse through root roots
and inhibits spread dentinoclasts (24). In replanted teeth the
technical procedure of root canal treatment is difficult and
highly demanding because the root filling material (and its
initial dressing) must provide a tight seal at the apex as well
as all along the root length (25). The process is easier in a
mature tooth where a closed apex will affect a good seal with
definitive root canal obturation but the process of successful
apexification in immature teeth can take many months. Cal-
cium hydroxide as a successful promoter of apexification is
well documented, with success rates of 74-100% (26). The
average time for barrier formation reported in the literature,
is between five and twenty months (27). However Andreasan
(2002) would suggest that for those canals where apexifica-
tion is delayed, then there is an increased risk of root frac-
ture: the results demonstrated that within a year, half the
sample of calcium-hydroxide filled immature teeth exhibit-
ed 50% reductions in fracture resistance (28). A possible hy-
pothesis could be the effect of calcium hydroxide denaturing
and hydrolysing the dentin matrix which in turn increases
fracture risk. A subsequent supporting study, depicted an al-
most 50% reduction in micro-tensile fracture strength of cal-
cium hydroxide canal root canal filled teeth in as little as
seven to eighty four days (29). Various alternatives to Cal-
cium hydroxide have been suggested, and one such material
is mineral trioxide aggregate (MTA). It has many clinical ap-
plications including its use as a pulp capping agent, root per-
foration/fracture repair agent and for inducing apical barrier
formation in teeth with immature apices. This latter function
is currently being utilised by two thirds of the current con-
sultants in paediatric dentistry in the United Kingdom (30).
When MTA is compared with calcium hydroxide as a root
filling / medicament in vitro with a sheep model, it is seen to
reduce fracture susceptibility even in teeth which have been
dressed with Calcium hydroxide for only one month’s dura-
tion (31). A proposed clinical treatment regime is for the use
of one month calcium hydroxide to disinfect and dry up api-
cal zones prior to utilising MTA for apical closure, but this
will require in vivo comparisons (31).

Preparation of the alveolus

This generally involves the removal of obstructive blood
clots and bone fragments to facilitate replantation. It is usu-
ally achieved with the minimal use of curettes and saline irri-
gation (32). Avulsed teeth with especially poor prognosis are
those with an extra-alveolar dry time of greater than 60 mins.
Much research (albeit largely in animals) has searched for an
effective ART (anti- resorptive and regenerative treatment).
Filling the alveolar socket with Emdogain which is an enam-
el matrix protein has been shown to promote periodontal lig-
ament proliferation. Enamel matrix molecules are inductive
for acellular cementum formation on traumatised root sur-
faces. The progenitor cell pool for repopulating the root sur-
face is thought to be the remaining vital cells on the root sur-
face, undifferentiated cells from the marrow, and progenitor
cells from the socket (5). Trope et al (1997) (33) have shown

that the socket environment plays an important role in the
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ulogu u zarastanju replantiranog zuba te pretpostavljaju da bi
stanice parodontnog ligamenta na stijenkama alveole mogle
biti progenitorske stanice vazne za emdogain. Ipak, potreb-
na su detaljna istrazivanja jer se emdogain i druge tehnike za
regeneraciju tkiva moraju tek potvrditi kao pouzdane za po-
novno naseljavanje stanica parodontnog ligamenta.

Sistemska uporaba antibiotika

Svrha je lije¢enja antibioticima izbje¢i umnaZanje bakte-
rija u podrudju procesa zarastanja i sprijeciti upalne resorpci-
je. Tako se danas predlaze sedmodnevno lije¢enje antibioti-
cima $irokoga spektra (1,2). U sustavnom preglednom radu
Hinckfussa i Messera (2009.) predstavljena je metaanaliza na
ograni¢enoj bazi podataka, no nisu pronasli nista znacajnoga
$to bi govorilo u prilog te prakse ili protiv nje (34).

Tretiranje povrsine korijena

Noviji pregledni rad o toj temi objavili su Panzarini i su-
radnici 2008. godine (35).
Antibiotici

Cvek i suradnici (1990.) istaknuli su da je kod zuba maj-
muna, koji su bili uronjeni u 1-postotnu otopinu doksicikli-
na pet minuta prije replantacije, postignut veéi postotak re-
vaskularizacije pulpe (36), a to su u svojem istrazivanju 2000.
godine potvrdili Yansipeta i Trope (37). Osim $to povoljno
utje¢e na revaskularizaciju pulpe, smatra se da uranjanje iz-
bijenog zuba u otopini antibiotika smanjuje ucestalost an-
kiloze i upalne nadomjesne resorpcije, premda rezultati jos
nisu potvrdeni. Bryson i suradnici (2003.) zabiljezili su da
endodontsko lije¢enje prije replantacije sprjecava da upalje-
na pulpe djeluje na cijeljenje parodontnog ligamenta (38).
No, nisu mogli dokazati korist od drzanja u minociklinu pri-
je replantacije na modelu traume psa, premda taj antibiotik
ima antibakeerijski i antiresorpcijski u¢inak. Ipak, u jednom
drugom istrazivanju minociklinom tretiranih replantiranih
endodontski lije¢enih zuba majmuna, istice se nesto Cesée
potpuno zarastanje nego kod kontrola ostavljenih u fiziolos-

koj otopini (39).

Uklanjanje nekroticnog parodontnog tkiva

U literaturi se nalazi nekoliko metoda za uklanjanje ne-
kroti¢nog parodontnog tkiva — od mehanic¢kog debridmana
sa skalpelom, do uporabe Robinsonove ¢etke s plovuécem.
Objema metodama dodatna je prednost u tome $to sloj vi-
talnog cementa ostaje intaktan (40). Zagovara se trominut-
no namakanje zuba u 3-postotnoj limunskoj kiselini( 41).
Hipoklorit takoder uklanja nekroti¢na parodontna vlakna a
ostavlja cementni sloj, no toksi¢no djeluje na potporna paro-
dontna tkiva (42), a to moze potaknuti stvaranje vezivnoga
tkiva koje ne prianja uz zubnu povrsinu (43).

Tretiranje nekroti¢ne povrsine korijena

Mnogo je literature u kojoj se predlaze tretirati zubne po-
vi$ine izravno bez uklanjanja nekroti¢nog sloja, kako bi se
potaknula antiresorpcija i regeneracija. Tretiranje korijenske
povrsine fluorom opisali su Shulman, Bjorvatn i Barbakow
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healing of replanted teeth suggesting that the periodontal lig-
ament cells on the socket wall may be important progeni-
tor cells for Emdogain. However more research need to be
done as Emdogain and other guided tissue regeneration tech-
niques have yet to prove to be reliable in repopulating peri-
odontal ligament cells.

The use of systemic Antibiotics

The goal of antibiotic therapy is to avoid bacterial pro-
liferation in the area of the ongoing repair process and con-
tribute to the prevention of inflammatory resorption. Cur-
rent guidelines suggest a broad spectrum antibiotic should
be prescribed for 7 days (1,2). A systematic review by Hinck-
fuss & Messer (2009) (34) undertook a meta-analysis on a
limited data base and could not find any significance for or
against this practice.

Root surface treatments

A recent review of the topic was published by Panzarini
etal in 2008 (35).

Antibiotics

Cvek et al (1990) (36) demonstrated that monkey teeth
which were soaked in doxycycline 1% solution for 5 minutes
prior to reimplantation had a greater rate of pulpal revascular-
isation and this is supported by a study by Yansipet and Trope
in 2000 (37). In addition to the benefits of pulp revasculari-
sation, soaking an avulsed tooth in an antibiotic solution has
been thought to decrease the frequencies of both ankylosis
and inflammatory replacement resorption although the re-
sults are still inconclusive. Bryson et al (2003) (38) recorded
that the effects of an inflamed pulp on periodontal healing
were negated by endodontically treating the teeth prior to re-
implantation. However they could find no benefit from pre-
soaking in minocycline antibiotic prior to re-implanting in
the dog trauma model despite minocycline having a known
antibacterial and ant-resorptive effect. However in another
study minocycline treatment of reimplanted endodontically
treated monkey teeth demonstrated a slightly higher occur-
rence of complete healing than saline soaked controls (39).

Removing necrotic periodontal material

Several methods for removing necrotic periodontal ma-
terial have been published in the literature. From mechani-
cal debridement with scalpel to the use of a Robinson’s bris-
tle brush with pumice. Both have the added advantage that
the vital cementum layer remains intact (40). Soaking the
tooth in 3% citric acid for 3 minutes has also been advocat-
ed (41). Hypochlorite also removes the necrotic periodontal
fibres whilst still retaining the cemental layer but its disad-
vantages are its toxicity to the supporting periodontal tissues
(42) and this may lead to the formation of a connective tissue
that does not reattach to the tooth surface (43).

Treatment of the necrotic root surface

There is a body of literature which suggesting treating
the root surface directly without any removal of the necrotic
layer, in an effort to promote anti-resorption and regenera-
tion. Treatment of the root surface by fluoride has been de-
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(44-46). Smatra se da fluor djeluje izravno na kostano tkivo,
cement i dentin stvarajuéi fluorapatit ili sprje¢avanjem osteo-
klasti¢ne aktivnosti. Osim toga onemogucuje rast i metaboli-
zam mikroorganizama tako $to sniZava stani¢ni pH. Osnovni
razlog za takav postupak jest u dokazima da ¢e on odgoditi,
ali ne i onemoguditi ankilozu; fluorapatit je otporniji na an-
kilozu od hidroksilapatita (47). Nakon petogodi$njeg prace-
nja pokazalo se da znatno smanjuje rizik od resorpcije (48).
Jos je jedan lijek opisan u literaturi — kombinirano lijece-
nje antibiotikom i kortikosteroidom. Procijenjeni su rezul-
tati uporabe komercijalno pripravljenih kombiniranih lije-
kova i — premda je bilo o¢ito da su smanjili upalu nakon $to
su bili topikalno aplicirani kraée vrijeme — izazvali su jaku
upalnu reakciju kad su bili dulje u kontaktu i nisu sprijeci-
li rekurentnu nadomjesnu resorpciju (49). Nalazi i u jednom
prija$njem istrazivanju na psima, pokazali su da je uporaba
40-postotnog formalina za tretiranje povrsine replantiranih
i transplantiranih zuba potaknula brzu i potpunu destrukci-
ju korijena tijekom Sest mjeseci bez znaka ikakve parodontne
regeneracije (50).

Ostali medikamenti za povrSinu korijena

Emdogain je derivat caklinskoga matriksa i pretpostavlja
se da pomaze migraciji, pri¢vr$¢ivanju, proliferaciji i aktivno-
sti stanica parodontnog ligamenta (51). Tretiranjem ankilo-
ziranih zuba koji su bili zahvaéeni zamjenskom resorpcijom
u prosjeku 10 mjeseci, postignuti su dobri rezultati. Naime,
ankilozirani zubi izvadeni su i naknadno prilagodeni nado-
gradnjama od titanija prije nego $to su povrsina korijena i al-
veole bili tretirani emdogainom. Premda je broj uzoraka u
studiji bio mali, postignuti su dobri rezultati: pocelo je cije-
liti 15 zuba, a samo su ¢etiri bila ponovno zahvaéena ankilo-
zom tijekom desetomjese¢noga razdoblja pracenja (52). No,
kako je ve¢ istaknuto, potrebna su daljnja istrazivanja u ve-
zi s pripremama alveole kako bi se razjasnilo djelovanje em-
dogaina.

Postoje pokazatelji koji upucuju na to da ART (antiresor-
pcijska regenerativna terapija) s lokalnom primjenom gluko-
kortikoida i derivata caklinskoga matriksa (emdogaina), uz
sistemsku primjenu doksiciklina, moze omogu¢iti funkcijsko
cijeljenje zuba ¢ije se parodontno stanje nije odrzavalo ade-
kvatnim fizioloskim ¢uvanjem. Pohl i suradnici (2005.) po-
kazali su cijeljenje uz pomo¢ ART-a na tri od osam zuba &i-
je je parodontno stanje bilo ocijenjeno kao “beznadno” (53).
Supstancijom alendronata takoder se tretirala korijenska po-
vr$ina, a rezultat je bila rjeda pojava resorpcijskog procesa, ali
ne i ankiloze (54). U prvoj “dvostruko slijepoj” eksperimen-
talnoj studiji s randomiziranom kontrolom istrazivao se uci-
nak Timozina alfa 1 (Talfa 1) na replantaciju izbijenog zuba,
a rezultati su objavljeni 2008. godine (55). Talfa 1 je stimu-
lator imuniteta i, kao $to se pretpostavljalo, povoljno je utje-
cao na smanjenje boli i razinu medijatora upale te znatno
smanjio broj bijelih krvnih stanica lokalno tijekom prva ¢eti-
ri dana pokazujudi velika imunoloska svojstva. U istrazivanju
se ipak propustilo zakljuditi ili barem zabiljeziti bilo $to o to-
me kakav se dugoro¢ni rezultat o¢ekuje u vezi s izbijenim zu-
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scribed by Shulman (44), Bjorvatn (45) and Barbakow (46).
It is thought that fluoride acts directly on the bone tissue, ce-
mentum and dentin, likely converting them into fluoroapa-
tite or by inhibiting osteoclastic activity. In addition fluoride
inhibits microbial growth and metabolism by reducing cell
pH. The rationale for the treatment is based upon evidence
that the procedure will delay, but not prevent, ankylosis; flu-
oroapatite is more resisitant to ankylosis than hydroxyapatite
(47). It has been shown to significantly reduce risk of resorp-
tion after a follow-up of 5 years (48). Another medicament
described in the literature is a combined antibiotic / corticos-
teroid therapy. The results of utilising commercially prepared
combined treatments has been evaluated and although it was
evident that they reduced inflammation when applied topi-
cally for a short time, they also induced an intense inflamma-
tory reaction when maintained in contact for a longer time
period and did not prevent the recurrence of replacement re-
sorption (49). Findings of an older animal study in dogs (50)
showed that the use of 40% formol to treat root surfaces of
replanted and transplanted dogs teeth led to rapid and com-
plete root destruction within six months with no evidence of
any periodontal regeneration.

Other root surface medicaments

Emdogain is an enamel matrix derivative and it is thought
to aid migration, attachment, proliferation and activity of
the periodontal cells (51). Promising results were achieved
treating previously ankylosed teeth which had been affect-
ed by replacement resorption over a mean 10 month period.
The ankylosed teeth were extracted and retrograde titanium
posts fitted prior to treating the root surface and socket with
emdogain. Although the numbers in the study were small,
favourable results occurred: showing the healing of 15 teeth
whilst only 4 reverted to ankylosis over a 10 month follow
up period (52). However as mentioned under ‘preparation
of the alveolus’ further work is needed to clarify the role of
Emdogain.

There is some evidence to suggest that ART (anti-resorp-
tive —regeneration therapy) with local application of gluco-
corticoids and an enamel matrix derivative (Emdogain) along
with the systemic use of doxycycline might afford function-
al healing to those teeth whose periodontal condition had
not been supported by adequate physiological storage. Pohl
et al (2005) (53) demonstrated healing with the adjunct of
ART in three out of eight teeth deemed to have a periodon-
tal condition described as “hopeless”. The substance Alen-
dronate has also been employed for root surface treatment
and its use resulted in a decrease in the occurrence of the
resorption process but not of ankylosis (54). The first dou-
ble blind randomised control pilot study tested the effects
of Thymosin alpha 1 (Talpha 1) on the reimplantation of
avulsed teeth and the results were published in 2008 (55).
Talpha 1 is an immune stimulant and as predicted gave fa-
vourable outcomes of reduced pain, inflammatory mediator
levels and significantly reduced white blood cell counts lo-
cally within the first 4 days reflecting its substantial immune
properties. However the study failed to conclude or even
record any favourable long term survival outcomes for the
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bima. Premda neki od tih medikamenata obecavaju, njihov
relativni uspjeh treba odvagnuti i usporediti s jeftinijim i lak-
$e dostupnim alternativama koje bi mogle dati sli¢ne rezulta-
te, poput onih s tetraciklinom, doksiciklinom i ledermiksom
kao intrakanalnim lijekovima.

U novim smjernicama International Association for
Dental Traumatology (IADT-a) preporucuju se sistemski an-
tibiotici u slu¢aju avulzije i mikrosfere minociklina za treti-
ranje povrsine korijena zuba s otvorenim apeksom koji su
bili na suhom kra¢e od 60 minuta, te uranjanje u 2-postot-
noj otopini natrijeva fluorida 20 minuta svih zuba koji su bi-
li izvan usne Supljine na suhom dulje od 60 minuta (nakon
uklanjanja parodontnog ligamenta) (1).

Siniranje (imobilizacija)

U novim smjernicama savjetuje se da izbijeni zubi trebaju
funkcijsku $inu do dva tjedna kako bi se omogu¢ili funkcij-
ski ili fizioloski pokreti korijena (1,2). U novom sustavnom
preglednom radu Hinckfassa i Messera (2009.) autori su po-
stavili stroge uvjete izbora te su pronasli vrlo malo odgovara-
ju¢ih istrazivanja, pa metaanaliza nije bila moguéa (56). Nji-
hov je zakljucak da su argumenti za kratkorono Siniranje
neuvjerljivi, ali da treba poduprijeti nove smjernice. Upora-
ba kratkoro¢nog $iniranja trebala bi smanjiti ankilozu. Funk-
cijska $ina zadrzava zub u alveoli, ali dovoljno je fleksibilna
i dopusta funkcijsku stimulaciju parodontnog ligamenta. U
svojoj prospektivnoj analizi 400 izbijenih i replantiranih zu-
ba Andreasen je istaknuo da varijable poput vrste Sine i vre-
mena $iniranja nisu znacajne (57,58). Zapravo, argumenti
koji podupiru protokol funkcijskog $iniranja temelje se na
pretpostavkama iz istrazivanja na zivotinjama kojima su zu-
bi bili vrlo kruto $inirani, ¢ak su bolje cijelili zivotinjama ko-
je su izgubile $inu (59). U drugim istrazivanjima osporavale
su se trenuta¢ne smjernice — Berude i suradnici (1988.) ni-
su pronasli vece razlike u nacinu cijeljenja parodontnog li-
gamenta (ankiloza, aktivna i zaustavljena resorpcija te zara-
stanje parodontnog ligamenta) izmedu fizioloski $iniranih,
kruto $iniranih ili neSiniranih replantiranih zuba (60). Prem-
da nije dobro stvarati zakljucke na temelju animalnih studija,
ovo je istrazivanje vazno jer “baca svjetlo” na nedostatak pra-
vih argumenata u vezi s trajanjem i vrsti Siniranja. Suvremeni
trend, kad je rije¢ o funkcijskoj Sini, podupire se u pregled-
nim radovima u kojima se usporeduju klinicki pokazatelji
u posljednjih 40 godina (24,61- 63). Pokusaji da se poda-
ci o $iniranju analiziraju postupcima “evidence based” u su-
stavnim preglednim studijama, nisu dali SIGN-razinu doka-
za vecu od Cetiri, zato §to su retrospektivne analize podlozne
biasu tj. sustavnim pogreskama, te s obzirom na to da nema
kontrolne skupine. Ipak, one predstavljaju godine retrospek-
tivnog klini¢kog procjenjivanja u dentalnoj traumatologiji i
kao takve treba ih smatrati “najboljom praksom”.

Drustveno-ekonomsko opterecenje

Kad se dogodi nezgoda, potrebno je i s roditeljima i pa-
cijentima razmotriti vrijeme potrebno za lije¢enje ozljeda u
sluaju izbijenog zuba. U retrospektivnoj studiji Ngyena i
suradnika (2004.) razmotrena su ta pitanja i troskovi (64).
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study population of avulsed teeth. Although some of these
medicaments show promising results their relative success
needs to be weighed up by the alternative cheaper and more
available alternatives which might effect similarly promising
results e.g. Tetracycline, doxycycline and ledermix as an in-
tracanal medicament.

Current International Association for Dental Traumatol-
ogy (IADT) guidelines' recommend systemic antibiotics for
all avulsions, minocycline microspheres for root surface treat-
ments in open apex teeth which have been dry for < 60 mins,
and immersion of all teeth in 2%sodium fluoride solution
for 20 mins that have an extra-oral dry time of more than 60
minutes (after removal of periodontal ligament), (1).

Splinting

Current guidelines advise that avulsed teeth require a
functional splint for up to 2 weeks to allow functional or
physiological movement of the root (1,2). A recent well
structured systematic review by Hinckfass & Messer (2009)
(56) set strict election criteria and found few suitable studies
so meta-analysis was not possible. Their conclusion was that
the evidence for short term splinting was inconclusive but
the current guidelines should be upheld. The use of shorter
splinting times should reduce ankylosis. A functional splint
retains the tooth in its socket, but is flexible enough to allow
functional stimulation of the periodontium. In his prospec-
tive analyses of 400 avulsed and replanted teeth, Andreasan
demonstrated no significance in the variables of either type
of splint or length of splinting period (57,58). In fact, the ev-
idence which supports the protocol for functional splinting is
based on assumptions from animal studies where teeth were
rigidly splinted, yet more favourable healing actually took
place in an animal that had lost a splint (59). Other studies
have challenged the current guidelines; Berude et al (1988)
(60), demonstrated no significant difference in periodon-
tal healing pattern (ankylosis, active and arrested resorption
and periodontal ligament healing) for physiological, rigidly
splinted or non splinted replanted teeth. Although it is not
ideal to extrapolate animal studies this is an important study
as it highlights the lack of real evidence for splinting times
and types. The current trend for functional splints is sup-
ported by reviews collating clinical evidence over some 40
years (24,61-63). Attempts to analyse splinting data in an ev-
idenced based systematic review process provides a SIGN ev-
idence level of no greater than level 4, since by the nature of
retrospective case analyses they are open to bias and no case
controls were available. However, they do represent years of
retrospective clinical evaluation in clinical dental traumatol-
ogy and as such should be considered, ‘best practice’.

Socio economic burden

The time involved treating avulsion injuries needs to
be considered and highlighted to parents and patients at
the time of the injury. Ngyen et al (2004) (64) examined
these issues and respective costs in a retrospective study. They
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Zakljucili su da se za svakog pacijenta u prvoj godini potro-
$i 8,6 sati na lijecenje slozene traume. No, 86 posto rodite-
lja i 67 posto pacijenata bilo je sretno zbog odluke da se zub
replantira, $to pokazuje psiholosku komponentu te ozljede.
Istrazivani uzorak bio je mali, ali studija je vrijedna zato $to
daje uvid u vrijeme potrebno za lije¢enje i cijenu postupka.
Wright i suradnici (2008.) objavili su podatke o 163 izbijena
zuba kod 114 pacijenata te istaknuli da su prosjecno tijekom
cijelog lijecenja, dakle u tri godine, 16 puta dosli dentalnom
lije¢niku radi replantacije zuba, a srednja vrijednost proputo-
vane razdaljine iznosila je 558 milja (65).

Zakljuéci

Replantacija i odrzanje izbijenog sjekuti¢a vazna je za
estetiku, funkciju i alveolarnu stabilnost. Nedostatak jedno-
ga ili vise prednjih zuba vrlo je neprivlatno obiljezje. Zadr-
zati ih vazno je i za alveolarnu stabilnost u svakoj fazi rasta, a
uspjeh se mora mijeriti imaju¢i na umu sva razli¢ita stajalista,
pa i glede dugotrajnosti replantiranog zuba. Zub je, u najma-
nju ruku, “drza¢ prostora” i, ako ne moze dugoro¢no opstati,
kupuje vrijeme da bi se mogla pripremiti planirana ortodont-
ska ili proteticka zamjena.

U danasnje informaticko doba, jedan od velikih proble-
ma za svakoga opéeg stomatologa jest prevelika koli¢ina po-
dataka u strucnoj literaturi. Trenuta¢no postoje dva protoko-
la mlada od &etiri godine (1,2). Cak se i oni ponesto razlikuju
u smjernicama, pa mnogi traumatoloski centri moraju obja-
viti vlastite protokole na temelju iskustava. Idealno bi bili
imati “cochrane” suradnicki pregledni rad u kojem bi se us-
poredila relativna u¢inkovitost pojedinih strategija izvedenih
prema strogim uvjetima randomiziranih klinickih istraziva-
nja. Protokol za takav rad objavljen je 2007. godine i moi-
da ¢e se pokazati korisnim u vezi sa strategijama lijecenja na
temelju istraZivanja i dokaza koje bi svaki stomatolog morao
slijediti zeli li obaviti uspje$nu replantaciju i sacuvati izbije-
ne zube (66).

Replantacija je dokazani klinicki postupak s velikom sto-
pom uspjeha u odredenim uvjetima. Manje je vazno je li re-
plantacija vrijedna truda, a viSe kojim se klini¢kim postup-
kom treba koristiti i kakva se prognoza moze dati pacijentu i
roditelju. Ocekivanja trebaju biti realna i moraju se odnositi
na prolongiranu odrzivost koja omogucuje planirani zahvat
kad bude potrebno. Idealni klinicki cilj jest odrzati $irinu i
visinu alveolarne kosti dok ne prestane rast i razvoj zuba na-
kon ¢ega se, u idealnom slucaju, mogu razmotriti implantati.
Uz vilo malo iznimaka, najbolje je replantirati zub, a zatim
ako smo u nedoumici, pacijenta odmah uputiti specijalistu.

Prognoza se motze znatno poboljsati uz odgovarajuéu pri-
premu, uzimajuéi u obzir zaposlenike laike i stru¢nu izobraz-
bu te dostupnost odgovaraju¢ih medija za pohranu i lijekova
na onim mjestima na kojima se mogu o¢ekivati nezgode te u
centrima za lijecenje. Pokazalo se da brza i pravilna prva po-
moc¢ te odgovarajuca tehnika poboljsavaju prognozu, a ima i
naznaka da se moze nastaviti poboljsavati stopu odrzanja re-
plantiranih zuba zahvaljuju¢i edukaciji i vjezbama namije-
njenih medicinskom i stomatoloskom osoblju te javnosti.

Tooth replantation

found that 8.6 hours were spent on treatment of complicat-
ed trauma for each patient in the first year. However 86% of
parents and 67% of patients were happy with the decision to
replant the tooth and this illustrates the important psycho-
logical aspect to this injury. The survey sample was small but
the study is valuable in providing insight to the time com-
mitment and fiscal aspects. Wright et al (2008) reported data
from 163 avulsed teeth in 114 patients and found the mean
number of visits for replanted teeth over 3 years was 16 while
the mean distance travelled for an entire course of treatment

was 558 miles (65).

Conclusions

Replantation and retention of an avulsed incisor is im-
portant for aesthetics, function and alveolar stability. Missing
anterior teeth or anterior teeth of the wrong size and in the
wrong position are very unattractive features. Retention is al-
so vital for alveolar stability in any growth phase and success
has to be measured with all these different aspects in mind as
well as in terms of a replanted tooth lasting for a lifetime. At
the very least the tooth is an effective space maintainer and
buys time to allow for planned orthodontic or prosthetic re-
placement if long term viability is not possible.

One of the great problems for any general practitioner
in this information age is the inordinate amount of informa-
tion available in professional literature. At present, two cur-
rent protocols are less than four years of age (1,2). Even these
protocols vary slightly in their guidance and many trauma
centres have to publish their own protocols from a collation
of ‘good practice’. Ideally, a Cochrane collaborated review is
required which will compare relative effectiveness of individ-
ual strategies performed under strictly randomised control
trials. A protocol for such a review was published in 2007
and hopefully this will prove useful in providing research /
evidence based treatment strategies that every dental profes-
sional can follow to allow the maximum chance of successful
replantation and retention of avulsed teeth (66).

Replantation is a proven clinical technique with a good
success rate in certain conditions. The question is less about
whether it is worthwhile replanting but more about what
clinical technique is to be used and what prognosis can be
given to the patient and parent. The definition of success
needs to be realistic and viewed in terms of prolonged sur-
vival allowing planned intervention when required. The ide-
al clinical aim is maintenance of the alveolar bone width and
height until bone growth ceases and ideally implants can be
considered. With very few exceptions, the best policy is to re-
implant the tooth and then, if in doubt refer immediately.

Prognosis can be dramatically improved by preparation
in advance with regards to lay personnel and professional ed-
ucation and the availability of appropriate storage mediums
and medicaments at likely accident sights and treatment cen-
tres. Correct first aid and appropriate technique have been
shown to improve prognosis and there is considerable poten-
tial to continue to improve survival rates of replanted teeth
through appropriate education and training of medical and
dental health personnel and the general public.
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Replantacija zuba

Abstract

Avulsion is a serious assault on both dental tissues and the surrounding periodontium and in

Received: March 14, 2011
Accepted: May 10, 2011

consequence the process of replantation creates a wide range of outcomes. The main aim of re-

plantation is to maintain periodontal cell viability and the possibility of functional healing of the
periodontal ligament (PDL) and maximise the possibility of pulpal revascularisation. To identify
whether replantation is worthwhile requires analysis of the evidence in two areas: whether the
replanted tooth can be retained indefinitely (successful periodontal healing), or whether even in
the presence of replacement resorption (ankylosis) relatively normal growth and maintenance of
alveolar ridge contour can occur until utilisation of a prosthesis to fill the space when the tooth is

lost in late teenage years.
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