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Rezumat

In acest stdiu au fost cercetate 56 surse sti-
intifice medicale, unde au fost analizate me-
todele de tratament complex a pacientilor cu
leziuni odontale coronare subtotale. Au fost
identificate doar 27 surse relevante. Rezulta-
tele studiului ne-au demonstrat existenta mai
multor metode de tratament chirurgical si or-
todontic, care au dus la reabilitarea complexa a
paientilor cu leziuni odontale coronare subto-
tale. Insd, extruzia chirurgicala atraumatica cu
ajutorul dispozitivului Benex este una din cele
mai recente metode de tratament studiate in
leziuni odontale coronare subtotale.

Cuvinte cheie: leziuni odontale coronare
subtotale, extruzia chirurgicald atraumatica,
sistemul Benex.

Introducere

Extruzia chirurgicala atraumaticd (ECA) a dinte-
lui este separarea ligamentului periodontal de rada-
cind si os prin utilizarea instrumentelor si/sau apara-
telor chirurgicale, asfel incat rddédcina sa fie deplasata
intr-o pozitie mai coronara. ECA a dintelui este una
din optiunile de tratament atraumatic, miniinvaziv,
de scurta durata ca tehnica, dar si ca discomfort pen-
tru pacient pe mai departe in comparatie cu extruzia
ortodontica. Este o solutie biologica pentru péstrarea
propriilor tesuturi in comparatie cu inserarea im-
plantelor dentare de exemplu in cazul dintilor afec-
tati de carie la nivelul subgingival la care, statul este
practic nerestaurabil.

Prognozele asteptate sunt bune si cu reactii ad-
verse mici. Resorbtia neprogresiva a radacinii se in-
talneste cu o frecventa de 30 %, pierderea dintelui in
5%, mobilitatea slabd a dintelui in 4,6 %, pierderea
osoasd marginald in 3,7% si resorbtia progresiva a ré-
dcinii in 3,3% [1].

Acum populatia globului triieste mai mult. Spe-
ranta la viatd conform OMS in 2017 o constituia 72
de ani. Respectiv, cerintele oamenilor sunt mai mari
in vederea mentinerii sandtatii orale si tratamentelor
efective de pastrare a propriilor fesuturi. Prin diferite
medode de marketing populatia moderna este con-
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Summary

In this article we have analysed 56 medi-
cal scientific sources, in which the methods of
dental extrusion in patients with dental subto-
tal coronal lesion were described. We have se-
lected only 27 relevant sources. The results of
this study demonstrate the existence of more
than one method of surgical and orthodontic
treatments, that make possible the complex
rehabilitation of the patient with dental sub-
total coronal lesion. However, the atraumatic
surgical extrusion with the Benex system is
the more recent researched method of the
dental subtotal coronal lesion treatment.

Key words: subtotal coronary dental le-
sions, atraumatic surgical extrusion, Benex
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Introduction

The Atraumatic Surgical Extrusion (ACE) of the
tooth is the separation of the periodontal ligaments
from the root and bone by using the tools and/or sur-
gical systems, so that the root is displaced in a more
coronary position. The ACE of the tooth is one of
the options of atraumatic, miniinvasive, short-term
treatment, but also with less further discomfort for
the patient in comparison with orthodontic extru-
sion. It is a biological solution for the preservation of
their tissues in comparison with the insertion of den-
tal implants, for example, in the case of teeth affected
by tooth decay at the subgingival level at which, the
state is really unfeasible.

Expected forecasts are good and with few side ef-
fects. The unprogressive resorption of the root meets
with a frequency of 30%, loss of the tooth in 5%, poor
mobility of the tooth in 4.6%, marginal bone loss in
3.7% and progressive resorption of the root in 3.3%
[1].

Nowadays the world’s population lives more.
Hope of life according to WHO in 2017 constituted
72 years. Respectively, people’s requirements to pre-
serve oral health and to perform effective treatment
of their own tissues are higher. Through different
methods of marketing, the modern population is



stientd in capacitatea stomatologului de a restabili
partea esteticd, mai putin cea functionald[2].

Restabilirea dintilor distrusi sever necesita o
abordare cuprinzitoare, un pretratament bine pla-
nificat [3]. Acesti dinti pot fi pastrati prin rezectia
chirurgicala din contul gingiei si/sau a osului de su-
port pentru madrirea coroanei clinice sau prin ECA
a dintelui ca o alternativd de evitare a complicatiilor
ce pot surveni in urma inldturarii tesuturilor [4,5,6].
Avantajele metodei de ECA sunt de a minimiza pier-
derea tesutului dentar si a creste longevitatea lui cu
costuri minime, fard a compromite dintele implicat.
Totodatd, desi este o solutie biologica de conservare a
propriilor tesuturi, datorita implimentarii recente nu
este evaluatd pe deplin eficienta ei.

Sunt doud aspecte ale mdririi coroanei clinice:
functional si estetic. In ambele cazuri interventia chi-
rurgicala vine sa repozitioneze apical spatiul biologic
prin descoperirea structurii dentare. Spatiul biologic
este definit prin suma dintre epiteliul jonctional si
indlfimea tesutului conjunctiv supracrestal de fixare
[7]. Acest spatiu are aproximativ 2.04 mm(Gargiulo
A.etal) [8,9,10]. Incilcarea acestui spatiu prin resta-
urdri poate duce la inflamatii gingivale, discomfort,
recesiune gingivala, resorbtie osoasd, formarea pun-
gilor gingivale [11]. Asfel, pentru a avea o restaurare
de durata este necesar de a respecta distanta de 3 mm
intre os si marginea lucrarii protetice, care va permite
reformarea spatiul biologic plus adincimea sulculard
[12,13,14].

Acest lucru poate fi obtinut prin diferite meto-
de — 1. chirurgicale a) alungirea coronard prin pro-
cedeul de gingivoectomie sau osteoectomie b)prin
ECA a dintelui cu ajutorul sistemul Benex sau perio-
toamelor -2. ortodontice a)prin eruptie fortata — 3.
combinarea acestor metode [15,16, 17].

Extruzia nefortatd a dintelui prin sistemul Benex
(Helmut Zepf Medizintechnik, GmbH, Hager & Me-
isinger GmbH) minimizeaza deteriorarea suprafetei
radiculare, disruptia ligamentului radicular si defor-
marea apofizei osoase ce face mai previzibile schim-
bérile ce pot surveni [18]. Forta de tractiune axiald
verticala utilizata produce pierderea minima a ce-
mentoblastelor pe suprafata radiculard in comparatie
cu tractiunea cu ajutorul clestelor [18]. Este esential
de a aplica criterii specifice pentru a decide trata-
mentul de electie pentru fiecare caz in parte. Aceste
criterii trebuie sd includd urmatoarele aspecte: me-
canic, functional, biologic si esthetic [19]. Avantajele
metodei chirurgicale atraumatice sunt de a minimiza
pierderea tesutului dentar si a creste longevitatea lui
cu costuri minime, fird a compromite dintele impli-
cat [20]. De aici reiese si actualitatea temei.

Obiectivele lucrarii

De a analiza reviul literaturii de specialitatea pen-
tru a evalua:

— Indicatiile si contraindicatiile ECA

— Etapele de realizare si particularitatile ECA

— Complicatiile survenite in urma ECA

conscious in the ability of the dentist to restore the
aesthetic side, less functional one [2].

Restoring severely damaged teeth requires a
comprehensive approach, a well-planned pretreat-
ment [3]. These teeth can be treated conventionally
by surgical resection of the gum and/or support bone
or by the ASE of the tooth as an alternative to avoid
complications that may occur following removal tis-
sues [4,5,6]. The advantages of the method of ASE are
to minimize the loss of dental tissue and increase its
longevity with minimal costs, without compromising
the tooth involved. Although it is a biological solution
for the preservation of the tissues, its effectiveness is
not fully evaluated because of recent implementation.

There are two aspects of the enlargement of the
clinical crown: functional and aesthetic one. In both
cases surgical intervention comes to reposition the
biological space by discovering the dental structure.
The biological width is defined as the dimension of
the soft tissue, which is attached to the portion of the
tooth coronal to the cresct of the alveolar bone [7].
This space has about 2.04 mm (Gargiulo A. et al.)
[8,9,10]. The violation of this space through restora-
tions can lead to gingival inflammation, discomfort,
gingival recession, bone resorption [11]. Similarly, in
order to have a lasting restoration it is necessary to
rspect the distance of 3 mm between the bone and
the edge of the prosthtetic restoration, which will al-
low the reformation of the biological width plus the
sulcular depth [12,13,14].

This can be achieved through different meth-
ods — 1. Surgical a) crown lengthening through the
process of gingivectomy and apically positioned flap
with osseous surgery. B) through the ACE of the
tooth with the help of the Benex system or perio-
tomes — 2. Orthodontics a) by forced eruption — 3.
Combining these methods [15,16,17].

The ACE through the Benex system (Helmut Zepf
Medizintechnik, GmbH, Hager & Meisinger GmbH)
minimizes the deterioration of the root surface, the
disruption of the root ligament and the deformation
of the bone apophyseal that makes the changes that
can occur more predictable [18]. The vertical axial
traction force used produces the minimum loss of
cementoblasts on the radicular surface compared
to traction using forceps [18]. It is essential to apply
specific criteria to decide the treatment of election for
each individual case. These criteria must include the
following aspects: mechanical, functional, biological
and aesthetic one [19]. The advantages of the ASE are
to minimize the loss of dental tissue and increase its
longevity with minimal costs, without compromising
the tooth involved [20].

Objectives:

To analyse the literature review to assess:

— Indications and contraindications of ASE

— Stages of accomplishment and peculiarities of
the ASE

— Complications arising from the ASE
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Materiale si metode de cercetare

Materialele pentru publicatie au fost selectate din
bazele de date medicale internationale precum: Pu-
bMed, Hinari, STATref, in care au fost gasite dupd
cuvintele cheie in limba engleza: atraumatic surgical
extrusion, Benex system. Au fost selectate toate publi-
catiile din 2000—2019. Dupa o analizi a titlurilor au
fost selectate articolele publicate ce confineau infor-
matie despre extruzia chirurgicald atraumatici(ECA),
sistemul Benex si protocoale de tratament contempo-
ran al leziunilor odontale coronare subtotale (LOCS).
Suplimentar, dupa selectarea articolelor au fost studi-
ate referintele bibliografice ale acestora pentru a apro-
funda studiul si a identifica alte surse bibliografice
utile conform temei studiate. A fost selectatd meto-
dologia de tratament al LOCS, clasificarea metodelor,
rata de succes in urma ECA, complicatiile survenite,
indicatiile si contraindicatiile ECA.

Rezultatele obtinute

Dupa analiza informatiei din bazele de date Pub-
Med, Hinari, STATref au fost identificate 56 articole
conform criteriilor prestabilite privind metodele de
ECA a dintelui. In bibliografia finala au fost selectate
doar 27 articole care au fost considerate reprezenta-
tive pentru publicarea acestei lucréri de sintezd. Pu-
blicatiile care nu reflectau tematica stabilitd au fost
excluse din lista.

ECA reprezinta o abordare alternativd in compa-
ratie cu extruzia ortodontica sau rezectia tesuturilor.
In rezultatul ECA rezulti o iniltime corono-incizald
mai mica a restaurdrii finale in comparatie cu terapia
rezectiva, respectiv i rata coroand-riadécina va fi mai
favorabild in urma extruziei decit prin tehnica alun-
girii coronare [20,21].

ECA evitd consecintele nedorite precum pierde-
rea papilei interdentare, aparitia deformatiilor este-
tice sau functionale, revenirea si ruperea repetatd a
fibrelor parodontale etc. [9].

Particularitdtile anatomice ce trebuie luate in cal-
cul atunci cind se decide ECA sunt: anatomia radacinii
(lungimea si forma), conicitatea radacinii, inaltimea
osului, importanta dintelui in arcada dentard [22].

O radicina cu o curburd mare va fi imposibil de
extruzat, iar o radacind prea scurtd se va solda cu o
proportie nefavorabild coroand/radicind dupa tra-
tament si probabilitatea mobilitatii va fi inevitabila.
Daca diferenta dintre diametrul mare si diametrul
mic al radécinii tinde spre zero rezultatul estetic va
fi unul mai reusit. Inaltimea osului rezidual desigur
joaca un rol important in stabilizarea dintelui dupa
extruzie, asfel cu cit inéltimea lui va fi mai mare cu
atit si dintele va fi mai usor stabilizat.

Indicatiile si contraidicatiile ECA cu ajutorul sis-
temului Benex

Indicatiile: [9,23, 24, 25]

e reabilitarea dintilor compromisi prin carii ex-

tinse subgingival

o fractura la nivelul coroanei sau 1/3 coronari a

radacinii

Research materials and methods

The materials for the publication were select-
ed from international medical databases such as:
PubMed, Hinari, STATref, in which they were found
after the keywords in English: atraumatic surgical ex-
trusion, Benex system. All publications from 2000—
2019 were selected. After an analysis of the titles, pub-
lished articles containing information about the ASE,
Benex system and contemporary treatment protocols
of the subtotal coronary dental lesions (SCDL) were
selected. In addition, after selecting the articles, their
bibliographical references have been studied to deep-
en the study and identify other useful bibliographical
sources according to the topic studied. The treatment
methodology of SCDL was selected, classification of
methods, success rate following the ASE, complica-
tions, indications and contraindications of the ASE.

Results obtained

After analysing the information from PubMed
databases, Hinari, STATref 56 articles according to
the pre-determined criteria for tooth ACE methods
were identified. Only 27 articles which were consid-
ered representative for the publication of this synthe-
sis work were selected for the final bibliography. Pub-
lications that did not reflect the established subject
were excluded from the list.

ASE is an alternative approach compared to orth-
odontic extrusion or crown lengthening. ASE results
in a lower coronary-incisal height of the final restora-
tion compared to resective therapy, respectively, and
the crown-root rate will be more favourable follow-
ing the extrusion than by crown lengthening tech-
nique [20,21].

The ASE avoids unwanted consequences such as
loss of interdental papilla, appearance of aesthetic or
functional deformations, repeated return and rup-
ture of periodontal fibres, etc. [9].

The anatomical peculiarities that must be taken
into account when deciding the ASE are: the anato-
my of the root (length and shape), the tapering of the
root, the height of the bone, the importance of the
tooth in the dental arch [22].

A root with a large curvature will be impossible
to extrude, but a short root will result in an unfavor-
able crown/root ratio after treatment and the likeli-
hood of mobility will be inevitable. If the difference
between the large diameter and the small diameter
of the root tends to zero, the aesthetic result will be a
more successful one. The height of the residual bone
plays, of course, an important role in stabilizing the
tooth after the extrusion, as much as its height will be
greater , while the tooth more easily stabilized.

ACE indications and contraidications using
Benex system

Indications: [9, 23,24, 25]

o rehabilitation of compromised teeth by deep

subgingival carious lession

o subgingival tooth fracture

« subgingival endodontic perforation



o perforatie endodontica in 1/3 cervicald a ra-

décinii

o distructii coronare masive

o dinti uniradiculari

Contraindicatiile: [20, 26]

 lungimea insuficientd a radacimii

o dinti cu mai multe raddcini

o atagament paradontal insuficient

o fracturi i perforatii subgingivale situate 1/3

medie si apicala a radacinii

o radicini cu risc inalt de fracturd

o dinti cu prognozd endodontica modesta

Particularititile ECA cu ajutorul sistemului
Benex si etapele de tratament

ECA se realizeazd doar la dinti uniradiculari [27].
Pentru dintii pluriradiculari cu LOCS sunt indicate
alte metode de tratament [15].

1. Inlaturarea tuturor tesuturilor ramolite este cri-
ticd pentru aprecierea corectd a volumului esutului
restant si calcularea dimensiunii, care trebuie extru-
data pentru propria retentie. Se identifica canalul ra-
dicular si acesta se prepard pentru a insera surubeli-
nita cu minimizarea riscului de perforatie(diametrul
minim de preparare este de 1.6 mm, cel maxim de 2.1
mm ce corespunde cu diametrul surubelinitei) [26].

2. Forta necesard pentru extruzia rddédcinii vari-
azd de la 100N la 500N. Extruzia se realizeazd sub
anestezie. Este necesara plasarea lingurii de suport
perpendicular cu planul ocluzal(Fig. 1) (aceasta va
asigura tractiunea strict axiald a dintelui si este un
vector de forta ideal), in care se va aplica siliconul dur
cu elasticitatea scazutd. Marginea lingurii nu trebuie
sd fie in contact cu gingia, asfel ea nu va fi traumata
odatd cu forta aplicatd. Apoi se plaseazd extractorul
si se monteaza scripetele roatd pentru realizarea ex-
truziei [26].

3. Extruzia este realizata manual in sensul acelor
de ceasornic. Daca este simtitd o rezistenta e de do-
rit de asteptat 30 secunde inainte de a mai roti oda-
td. Daca dupa 3-4 minute de extruzie radacina este
nemigcatd atunci un fin luxator este aplicat pentru a
luxa ridacina in directie mezio-distala. In cazul rada-
cinilor divergente(de exemplu premolarii superiori)
este imposibil de extruzat dintele de aceea aceastd
tehnica trebuie abandonata [26].

4. Ruptura fibrelor dento-alveolare si luxatia de
succes vor putea fi apreciate dupa aparitia singerd-
rii usoare din sulcusul alveolar si sciderea tensiunii
in coarda aparatului. Surubelnita nu este inldturata
pini ridicina nu se extruzeazi in pozitia doritd. In
cazurile riadécinilor cu diametru mic ca de exemplu
incisivii superiori late-
rali sau incisivii inferiori
este binevenitd extruza-
rea totald a radacinii cu S
inspectarea ei in vede-
rea absentei perforatii-
lor (surubelinita aici se
miscd la 90° impotriva
acelor ceasornicului) si

Fig. 1. Sistemul Benex si tractiunea axiald a dintelui
Fig. 1. Benex system

» massive coronary destructions

« one root teeth

Contraindications: [20, 26]

o insufficient length of the root

o teeth with multiple roots

« insufficient periodontal attachment

o subgingival fractures and perforations located

1/3 mean and apical root

o high risk root fracture

o teeth with modest endodontic prognosis

ECA peculiarities with Benex system and treat-
ment stages

The ACE is only performed at one root teeth [27].
Other methods of treatment are indicated for the
teeth with more roots [15].

1. The removal of all carious tissues is critical for
the correct appreciation of the volume of the remain-
ing tissue and the calculation of the size, which must
be extruded for its own retention. The root canal is
identified and it is prepared to insert the screwdriver
while minimizing the risk of perforation (the mini-
mum preparation diameter is 1.6 mm, the maximum
2.1 mm corresponding to the diameter of the screw-
driver) [26].

2. The force required for root extrusion varies
from 100N to 500N. Extrusion is performed under
anesthesia. It is necessary to place the support tray
perpendicular to the occlusal plane (this will ensure
the strict axial traction of the tooth and it is an ideal
force vector), which is filled with a small amount of
any heavy body silicone putty with low elasticity. The
edges of the support tray should not be in contact
with the gum, so it will not be traumatised with the
force applied. Then place the extractor and mount
the wheel pulley to make the extrusion [26].

3. The extrusion is carried out manually in a
clockwise direction. If resistance is felt, it is desir-
able to wait 30 seconds before rotating again. If af-
ter 3-4 minutes of extrusion the root is still steady
then a fine luxator is applied to luxate the root in the
mezio-distal direction. In the case of divergent roots
(e.g. superior premolars) it is impossible to extrude
the tooth. Therefore this technique must be aban-
doned [26].

4. The rupture of the dento-alveolar fibers and
the successful luxation will be appreciated after the
appearance of mild bleeding from the alveolar sul-
cus and a decrease in tension in the cord of Benex
system. The screwdriver is not removed until the
root is extruded to the desired position. In cases of
small-diameter roots such as upper lateral incisors or
inferior incisors, the to-
tal extraction of the root
is welcomed with its in-
spection for the absence
of perforations [26].

5. The tooth is im-
mobilized by adjacent
teeth. Immobilization
can be carried out with
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inserarea ei ulterioard in pozitia dorita cu imobiliza-
rea dintelui cu conuri de lemn, urmata de inliturarea
surubelinitei [26].

5. Dintele se imobilizeazad de dintii adiacenti.
Daca dintele nu a fost tratat endodontic atunci el
este obturat cu material provizoriu pe baza de cal-
ciu. Imobilizarea poate fi efectuatd cu atele de titaniu,
fir de metal sau cu compozit. In canal pot fi aplicate
incrustatii metalice prefabricate sau fabricate in la-
borator, pivotii din glasix sau pivotii flexibili nepo-
limerizabili.

Restaurarea finald poate fi realizata atit in clinica
cit si in laborator. Misurile postoperative vor inclu-
de clatituri cu clorhexidind0,025% adaugitor igienei
dentare. Pacientul va fi rechemat la 3-6 saptamini
pentru inldturarea imobilizarii §i pentru finisarea
tratamentului endodontic dacd el nu a fost finisat la
etapa precedentd cu pregitirea proteticd ulterioard
[26].

Complicatiile survenite in urma ECA cu ajuto-
rul sistemului Benex

Printre complicatiile intilnite in urma ECA pot fi
enumerate resorbtia neprogresiva a rddécinii, pier-
derea dintelui, mobilitatea slaba a dintelui, pierderea
osoasd marginald si resorbfia progresiva a radacinii
[1]. Exista o diferentd in reusita finald atunci cind se
extruzeazd LOCS survenite in urma unei traume si
LOCS cauzate de caria dentard. Dintii posttraumatici
sunt mai predispusi la aparifia complicatiilor decit
dintii netraumati. Asfel, originea complicatiilor dupi
ECA in asa cazuri este dificil de explicat. De aceea,
etiologia LOCS ne poate oferi anumite repere in
aprecierea reusitei tratamentului prin metoda ECA.

Concluzii

Sistemul Benex poate oferi anumite avantaje atit
pacientului cit si clinicianului, incluzind atit predic-
tibilitatea mentinerii stabilitatii si integritatii alveolei
dentare dupd extruzie, datorate fortei verticale apli-
cate. Mai mult, aceastd fortd timp de citeva minute
reduce la minimum forta oblicd si laterald. Ceea ce
scade manipulatiile compresive la nivelul ligamente-
lor parodontale si riscul defectelor de resorbtie

ECA micsoreazd timpul intregului tratament in
comparatie cu alte metode. Cu toate acestea tehnica
data are restrictii si poate fi soldata cu rezultate im-
previzibile, deoarece este una inovativd si existd un
numdr mic de studii stiintifice la aceastd tema.

titanium, metal thread or composite splints. In the
channel can be applied prefabricated or manufac-
tured metal inlays, pivots of glasix or non-polymable
flexible pivots [26].

The final restoration can be carried out both in
clinic and in laboratory. Postoperative measures will
include mouthwashes with chlorhexidine 0,025% ad-
dition to dental hygiene for one week. The patient
will be recalled after 3-6 weeks for removal of im-
mobilization and for finishing endodontic treatment
if he was not finished at the previous stage with sub-
sequent prosthetic treatment [26].

Complications arising from the ECA using the
Benex system

The unprogressive resorption of the root, the loss
of the tooth, tooth poor mobility, marginal bone loss
and progressive resorption of the root are among
the complications encountered following ECA [1].
There is a difference in the final achievement when
the SCDL are extruded after a trauma and SCDL
caused by dental caries. Posttraumatic teeth are more
predisposed to complications after ASE than teeth
without trauma. The origin of complications in such
cases is difficult to explain. Therefore, the etiology of
SCDL can give us certain milestones in assessing the
achievement of treatment by the ECA method.

Conclusions

The Benex system can offer certain advantages
both to the patient and the clinician, including the
predictability of maintaining the stability and integ-
rity of the dental alveola after the extrusion, due to
the applied vertical force. Furthermore, this force for
several minutes minimizes the oblique and lateral
forces, which decreases compressive manipulations
at the level of periodontal ligaments and the risk of
resorption defects.

ASE decreases the entire treatment time com-
pared to other methods. However, the given tech-
nique has restrictions and can be solded with unpre-
dictable results, as it is an innovative one and there
is a small number of scientific studies on this topic.
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