Replantacija izbijenih trajnih
maksilarnih inciziva avitalnog
periodontnog ligamenta (PDL-a)

Sazetak

Obraden je slucaj u kojem su izbijeni trajni medialni incizivi s avi-
talnim periodontnim ligamentom i koji su prije replantacije podvrgnu-
ti fluoridaciji kako bi se produzila resorpcija korjenova. Nakon uobi-
Cajene pripreme korjenskoga kanala Ca (OH), pastom, izbijeni zubi tre-
tirani su zakiseljenim fluornim preparatom 4 minute i replantirani uz
imobilizaciju Zicano-kompozitnim splintom tijekom deset dana. Na te-
melju klinickoga pracenja (kontrolni rendgen, test pomicnosti, gingi-
valni indeks), dvije godine nakon replantacije klinicki je nalaz uredan
bez znakova nadomjesne resorpcije.

Ovaj slucaj potvrduje da nakon jetkanja ortofosfornom kiselinom ak-
tivni fluor penetracijom u cementne tubule impregnira povrsinu kori-
jena zuba usporavajuci nadomjesnu resorpciju. Time se produZuje vi-
jek izbijenog zuba u ustima, to je velik napredak u lijecenju izbijenih
zuba s avitalnim PDL-om.

Kljuéne rijeci: avulzija, replantacija, nadomjesna resorpcija
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Uvod

Avulzija je potpuno izbijanje zuba iz njegove al-
veole. Spada u najteZe ozljede dentoalveolarne re-
gije. Najcesce su izbijeni gornji trajni incizivi i to u
dobnoj skupini djece od 8-10 godine (1,2,3).

Postupak s izbijenim zubom i njegova obrada
znatno utjecu na uspjeh replantacije.

Jo$ je Hammer godine 1934. dokazao da je us-
pjeh replantacije izravno proporcionalan s ocuva-
njem PDL-a na korijenu zuba (4,5). Sezdesetih su
godina su Andreasen i sur. te Andersson i sur. po-
stavili pravila u postupku replantacije izbijenih zu-
ba koja su i danas condicio sine qua non za uspje-
$nost zahvata (6,7). Mnogo ¢imbenika ima utjecaj
na uspjesno cijeljenje PDL-a. U prvome redu to su
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ekstraalveolarno vrijeme, medij Cuvanja izbijenoga
zuba i stupanj kontaminacije povrsine korijena. Pre-
Zivljavanje PDL-a bez obzira na medij je oko 30 mi-
nuta, iako se i nakon 60 minuta na sasusenu zubu
nade vitalnih stanica PDL-a (8,9). Prijenosni medi-
ji, poput mlijeka ili sline, produZuju vrijeme preZiv-
ljavanja PDL-a (10,11).

Ako se replantacija provede u razdoblju od 30
minuta nakon avulzije, revaskularizacija pulpe i pot-
puno cijeljenje PDL-a moZe se oc¢ekivati u 34% kod
zuba s nezavr§enim rastom korijena, te u 8% kod
zuba sa zavr§enim rastom korijena (12,13). Sto je
vrijeme u kojem je izbijeni zub izvan alveole duze,
znatno se smanjuju izgledi za oporavak PDL-a i re-
vaskularizaciju pulpe te cijeljenje nastaje nadomje-
snom resorpcijom (ankiloza) ili upalnom resorpci-
jom (14,15,). Ankilozirani zub moZe biti u funkciji
nekoliko godina. Klinicka iskustva pokazuju da se
ankilozirani zubi u djece resorbiraju znatno brZe ne-
go u odraslih. Prema istrazivanjima Heithersaya re-
plantirani ankilozirani zubi budu izgubljeni u ra-
zdoblju od 2-6 godina (16,17).

Svrha istrazivanja

Svrha ovoga rada bila je pratiti nacin cijeljenja
replantiranih zuba s avitalnim PDL-om koji su ne-
posredno prije replantacije tretirani zakiseljenim flu-
ornim preparatom kako bi se usporila nadomjesna
resorpcija.

Prikaz slucaja

Djevojcica u dobi od 8,5 godina dosla je u am-
bulantu oralne kirurgije 72 sata posto su joj izbije-
na oba medijalna inciziva. Zubi su se u tome razdob-
lju ¢uvali u suhoj i nesterilnoj gazi, te je PDL avi-
talan. Alveole obaju inciziva dobro su oc¢uvane,
ispunjene fibrozno organiziranim ugru$cima bez
znakova frakture. Meka tkiva takoder su potpuno
ocuvana (Slika 1).

Nakon 30 minuta rehidracije u fizioloskoj oto-
pini, uéinjena je instrumentacija kanala oba zuba,
pazeci da se pri instrumentaciji ne diraju i ne stru-
Zu ostatci PDL-a. Kanali su napunjeni Ca(OH), pa-
stom (Calcipulpe,Septodont, Saint-Maur, France).

Slika 1. Alveole izbijenih zuba, tri dana nakon traume

Figure 1. Sockets of the avulsed teeth, three days following tra-
uma

Prije same replantacije korijeni izbijenih zuba treti-
rani su ortofosfornom kiselinom zakiseljenim pre-
paratom fluora pH 3,5-4, conc. natrij fluorida 1,23%
(A.P.F., Protect, Butler, Chicago, USA.) 4 minute.
Radi se o nacinu fluoridacije kojim ortofosforna ki-
selina “najetka” povrSinu tvrdoga zubnog tkiva, pri-
tom oslobadajuci kalcijeve i druge ione, a na njiho-
vo mjesto ugraduju se ioni fluora koji cementnu sup-
stanciju korijena zuba ¢ine otpornijom na resorpci-
ju.

Nakon pripreme alveole uc¢injena je replantacija
te imobilizacija Zicano-kompozitnim splintom tije-
kom deset dana (Slika 2).

Slika 2.  Replantirani maksilarni medialni incizivi imobilizira-
ni Zi¢ano-kompozitnim splintom

Figure 2. Replanted maxillary central incisors immobilzed by
wire-composite splint
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Buduci da je pacijentica uredno cijepljena pro-
tiv tetanusa, ordinira joj se tetanus anatoxinum TAT
0,5 cm?® te antibiotik $irokog spektra djelovanja ti-
jekom deset dana.

Napravljena je i kontrolna rendgen snimka po-
loZaja zubi nakon replantacije (Slika 3).

Slika 3. Kontrolna rendgenska snimka tri dana nakon replan-
tacije

Figure 3. Control periapical radiograph three days following
replantation

Nakon deset dana skinut je Zicano-kompozitni
splint. Klini¢kim pregledom nije se naslo znakova
upalne resorpcije. Na rendgenskoj snimci, u¢injenoj
tri mjeseca nakon replantacije, zamjecuje se gubi-
tak periodontne membrane u apikalnoj treéini desno-
ga replantiranog sjekuti¢a uz normalan perkusioni
zvuk, §to moZemo smatrati prolaznom nadomjesnom
resorpcijom (Slika 4).

Na daljnjim tromjesecnim kontrolama redovito
se je mijenjao ulozak Ca (OH), u kanalu.

Devet mjeseci od replantacije, posto je formira-
na apikalna barijera, uc¢injeno je trajno punjenje kor-
jenskoga kanala gutaperkinim $tapicima i Diaketom,
tehnikom lateralne kondezacije. U istom posjetu
kompozitnim je materijalom rekonstruiran izgubljeni
incizalni kut (Slika 5).

Pracenje bolesnice temeljeno je na standardnim
klini¢kim parametrima: indeks pomi¢nosti zuba, in-

Slika 4. Rendgenska snimka tri mjeseca nakon replantacije
Figure 4. Radiograph three months following replantation

Slika 5. Rendgenska snimka devet mjeseci nakon replantaci-
Jje (zubi s trajnim punjenjem kanala)

Figure 5. Radiograph nine months following replantation (te-
eth with permanent root canal obturation)

deks stanja gingive, te kontrolne rendgenske snima-
ke ucinjene na redovitim tromjese¢nim kontrolama.
Test pomic¢nosti zuba mjeren je periotestom. To je
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sofisticirani instrument koji mjeri reakciju na inter-
mitentno djelovanje sile primijenjeno na krunu zu-
ba. Glava za kucanje u ru¢nome dijelu uredaja per-
kutira zub 4 puta u sekundi, a rezultate biljezi ak-
celerometar u glavi za kucanje. Dobivene periote-
stne vrijednosti usporedene su sa standardnom kla-
sifikacijom mobilnosti zuba prema Miilleru. Na pr-
voj tromjese¢noj kontroli indeks pokretljivosti izno-
sio je 1, a na svim ostalim kontrolama O.

Dvadeset i Cetiri mjeseca od replantacije svi pa-
rametri klinickoga pracenja daju uredan nalaz. Po-
stoji fizioloska pomi¢nost zuba i normalan perkusi-
oni zvuk. Na kontrolnoj rendgenskoj snimci ne na-
lazimo znakova nadomjesne resorpcije (Slika 6).

Slika 6. Rendgenska snimka dvadeset i Cetiri
mjeseca od replantacije (nema zna-
kova nadomjesne resorpcije)

Figure 6. Radiograph 24 months following re-
plantation (no signs of replacement
resorption)

Rasprava i zakljucak

Na Zalost, zbog slabe educiranosti pacijenata i ro-
ditelja vise od 50% avulizija u nasoj kazuistici bu-

de replantirano nakon nekoliko sati do nekoliko da-
na. Traumom uzrokovani prerani gubitak zuba in-
trakaninoga sektora izaziva niz funkcionalnih i estet-
skih aberacija, od kolapsa alveolarnoga grebena do
dusevnih trauma. Stoga je nase stajaliste da bez ob-
zira na proteklo vrijeme od avulzije, na ¢uvanje zu-
ba u neprikladnome mediju i nekroti¢ni PDL, treba
pokusati s replantacijom i sa¢uvati vlakna nekrotic-
nog PDL-a. Loe i Waerhaug dokazali su da se zub
s avitalnim ostatcima PDL-a sporije resorbira nego
zub s ogoljelom povr§inom korijena (18).

Postupkom impregnacije korijena izbijenog zu-
ba zakiseljenim fluornim preparatom Zeljeli smo
usporiti resorpciju. Dokazano je da aktivni fluor dje-
Iuje baktericidno na povrsini nekroticnog PDL-a, te
da penetracijom u cementne tubule na neku ruku im-
pregnira povrsinu korijena zuba usporavajuéi nado-
mjesnu resorpciju koja u takovim slucajevima na-
staje u razdoblju od 6 mjeseci do godinu dana
(19,20).

U protekle dvije godine tim postupkom tretira-
no je pet slucajeva izbijenih zuba s nekroti¢nim
PDL-om u djece u dobi od 8 do 12 godina. Prema
svim navedenim parametrima pracenja, u razdoblju
od jedne do dvije godine dobili smo vrlo dobre re-
zultate. U tri slu¢aja nema nikakvih znakova nado-
mjesne resorpcije nakon 18 mjeseci od replantaci-
je. Dva slu¢aja pokazuju znakove nadomjesne resor-
pcije u apikalnoj trecini nakon dvanaest i devet mje-
seci od replantacije, a replantirani zubi su u normal-
noj funkciji

Dobiveni rezultati pokazuju odredene prednosti
ovakova postupka s izbijenim zubima nekroti¢nog
PDL-a §to se ti¢e produZenoga vijeka izbijenog zu-
ba u ustima, a to je znatan napredak u terapiji te
vrste avulzija.

Buduci da se u 87% slucajeva avulzija dogada u
djecjoj dobi, kada jo§ nije zavrSen rast orofacijalnog
skeleta niti je potpuno oblikovana trajna denticija,
jako je vazno §to viSe produZiti nadomjesnu resor-
pciju i gubitak izbijenog zuba. Dobiveni rezultati po-
kazuju da se ovom metodom usporava tijek nado-
mjesne resorpcije, te da se znatno produzuje vijek
izbijenog zuba u ustima.
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Replantation of Avulsed
Permanent Maxillary Central
Incisors with Avital Periodontal
Ligament (PDL)- A Case Report

and Literature Review

Summary

Replantation of permanent central incisors with avital periodontal
ligaments following exarticulation due to trauma is presented. The avul-
sed teeth were fluoridated before replantation for the purpose of de-
ferring resorption. Following usual procedures for root canal prepa-
ration, the avulsed teeth were teated with an acidic fluoride solution
for 4 minutes followed by replantation and immobilization with a wi-
re-composite splint for a period of ten days. Based upon clinical fol-
low-up parameters (radiographs, mobility test, gingival index) there are
no signs of replacement root resorption thirty months following replan-
tation. This case confirms that active fluoride penetrates into the ce-
mentum tubules impregnating the surface of the root and slowing down
replacement root resorption. This prolongs the survival time of the avul-
sed tooth in the mouth which presents an advancement in the treatment
of this type of avulsion.

Key words: avulsion; replantation, replacement resorption
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A S O T R R

Introduction

Avulsion is the complete exarticulation of a to-
oth from its alveolar socket. It falls into the cate-
gory of most serious injuries in the dentoalveolar re-
gion. Most often avulsed are the permanent upper
incisors and usually in children between 8 and 10
years of age (1,2,3).

I LT

Preparation and handling of the avulsed tooth are
major factors in the success of replantation.

As early as 1934, Hammer proved that the suc-
cess of replantation was directly proportional to sa-
ving the PDL on the tooth root (4,5). In the 1960’s
Andreasen et al. and Andersson et al. described the
procedural rules for replantation of avulsed teeth
which today are still condicio sine qua non for the
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success of the procedure (6,7). Many factors have
an influence on the successful healing of the PDL,
such as extra-alveolar time, storage medium, and the
degree of contamination of the root surface (8,9).

Survival of the PDL regardless of the storage me-
dium is approximately 30 min. Transport mediums
such as milk or saliva prolong the survival time of
the PDL (10,11).

The extra-alveolar period is critical as the vita-
lity of the periodontal ligament is crucial for the long
term prognosis ot a replanted tooth (12,13). If re-
plantation is performed within a period of 30 minu-
tes after avulsion, revascularisation of the pulp and
complete healing of the PDL can be expected in
349% of cases where the teeth have not yet comple-
ted root growth and in 8% where the teeth have
completed root growth (14,15). The longer the pe-
riod of time in which the avulsed tooth is outside
the socket the less likely there will be recovery of
the PDL and revascularization of the pulp; moreo-
ver, there will be healing with replacement resorpti-
on (ankylosis) or inflamed resorption.

Teeth replanted with a necrotic periodontal mem-
brane will usually become ankylosed and resorbed
within 2-6 years (16,17).

The aim of this study was to examine the hea-
ling of replanted teeth with avital PDL which were
treated with an acidic fluoride preparation prior to
replantation, and the type of resorption and time in
which it occurred.

Case report

A 8.5 year old girl was seen at our clinic 72 ho-
urs after avulsion of both central incisors. During
this period the teeth were kept in a dry and nonste-
rile gauze, thus the PDL was considered avital. The
alveoles of both incisors showed no signs of fractu-
re and were healing well (Figure 1).

Following 30 minutes of rehydration in saline so-
lution, root canals of both teeth were treated conti-
nuously so that during the procedure the remaining
PDL would not be further demaged. The root canals
were filled with Ca(OH), paste ( Calcipulpe, Sep-
todont, Saint-Maur, France). Before the actual re-
plantation, the roots of the avulsed teeth were trea-
ted with an orthophosphoric acid in acidic fluoride

solution pH 3,5-4, conc. sodium fluoride 1.23%,
(A.P.F., Protect, Butler, Chicago, USA.) for 4 mi-
nutes. This is a method of fluoridation where orthop-
hosphoric acid “etches” the surface of hard dental
tissue, during which time releasing calcium and ot-
her ions, while in their place incorporating fluoride
ions which make the cementum substance of the ro-
ots more resistant to resorption.

After preparation of the socket, the replantation
was completed, including immobilization with a wi-
re-composite splint for a period of ten days (Figure
2).

As the patient had been treated for tetanus, she
was prescribed tetanus anatoxinum TAT=5 cm’, as
well as a wide spectrum antibiotic (Amoxicillin) for
a period of ten days. A postoperative intraoral peri-
apical radiograph was taken (Figure 3).

After ten days the wire-composite splint was re-
moved. Clinical examination did not reveal signs of
inflammatory resorption. Percussion denoted a cle-
ar sound. The radiograph did not show loss of nor-
mal periodontal ligament (Figure 4) During each fol-
lowing three monthly examination the Ca(OH), in
the root canal was replaced. Nine months after re-
plantation, after formation of the apical barrier, per-
manent root canal treatment was performed using
gutta-percha points and Diaket, utilizing the techni-
que of lateral condensation (Figure 5). During the
same visit reconstruction of the lost incisal corner
using composite materials was done. Patient follow-
-up was based on clinical parameters such as: teeth
mobility index, gingival index, signs of inflamma-
tory resorption and radiographs taken every three
months following replantation. The test for mobility
was measured by periotest. This is a sophisticated
instrument which measures the reaction during ap-
plication of intermittent forces onto the tooth crown.
The head of the instrument used for percussion is
held in the hend and strikes the tooth 4 times per
second and results are registered by the accelerome-
ter in the head of the instrument. The results obta-
ined by the periotest may vary from -8 to 50 and
are compared to the standard classification of tooth
mobility by Miiller. At the first three monthhly exa-
mination the mobility index was 1, at all other exa-
minations it was 0.

Twenty-four months after replantation all clini-
cal parameters showed good recovery. Physiologi-
cal mobility was present, as well as normal percu-

506

Acta Stomatol Croat, Vol. 32, br. 3, 1998.



D. Katanec et al.

Replantation of avulsed teeth

ssion sound. Control radiographs did not show any
signs of replacement root resorption (Figure 6).

Discussion and conclusion

Unfortunately, due to poor awareness of the pa-
tient and parents over 50% of avulsions in our ex-
perience are replanted after a few hours or even a
few days. Trauma induced by early tooth loss of the
intercanine area causes many functional and estet-
hic aberrations from collapse of the alveolar ridge
to psychological trauma. For this reason, we consi-
der that, regardless of elapsed time and overall po-
or prognosis since avulsion, storing teeth in inade-
quate mediums, necrotic PDL, it is necessary to at-
tempt replantation with the remaining necrotic fibers
of the PDL. Loe and Waerhaug proved that a tooth
with avital remains of the PDL undergoes resorpti-
on much more slowly than a tooth with a comple-
tely clean root surface (18).

By impregnating the root of the avulsed tooth in
acidic fluoride preparation we wished to slow down
the inflammatory resorption. It has been proven that
active fluoride acts as a bactericide on the surface
of the necrotic PDL, moreover, penetration into the
cementum tubules in some way impregnates the sur-
face of the root slowing replacement root resorpti-

on. Otherwise, replacement root resorption appears
in a period from 6 months to one year (19,20).

In the last two years five cases of avulsion with
necrotic PDL have been treated using this procedu-
re in children between the ages of 8 and 12 years.
While following those cases based on standard pa-
rameters of clinical follow-up (radiographs. tooth
mobility test, Loe Sillnes index) we obtained very
good results. In three cases there were no signs of
replacement resorption after 18 months of follow-
-up. In two cases radiographs showed resorption,
which appeared in the apical third of the root 12 and
9 months following replantation. However, the re-
planted teeth are in normal function.

Obtained results indicate certain advantages of
this type of procedure with avulsed teeth with ne-
crotic PDL in terms of prolonging the survival time
of the avulsed tooth in the mouth, which presents
recognizable advancement in the treatment of this
type of avulsion.

Considering that in 87% avulsion occurs in chil-
dren where the orofacial skelet on has not yet com-
pleted growth nor has the permanent dentition fully
formed, it is very important to prolong replacement
resorption and the loss of a tooth. The obtained re-
sults indicate that this approach should be used for
the above purpose.
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