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Cel na trudot: da gi evidentirame prome -
nite vo usnata praznina kaj pacienti so akut -
na ta mieloblastna (AML) i akutnata limfo-
blastna leukemija (ALL)

Materijal i metod. Prosledeni se 26 pa ci -
enti na oddelot za hematologija i on ko lo gija
na Klinikata za detski bolesti pri Me di -
cinskiot fakultet vo Skopje. Site pa ci en ti
od koi 13 so ALL i isto tolku so AML bea na
vozrast od 4-12 godini. Pred da se izvr{i kli -
ni~ki pregled kaj site pacienti se zemeni
iscrpni anamnesti~ki podatoci li~no od pa ci -
entite od nivnite roditeli ili stara te li. 

Kaj site ispitanici odreduvani se sub jek -
tiv ni i objektivni promeni. Od subjektivni
simp tomi prosledeni se: bolka pri goltawe,
pe  ~ewe i `arewe na ustata, neodreden vkus, zgo   -
lemena salivacija i povremeno krvarewe od
gingivata. 

Kako objektivni simptomi se odreduvani:
bleda ligavica, angularen heilitis, eritem,
de papilacija na jazikot, petehii, ekhimozi i
gingivalno zgolemuvawe. 

Aim: To note the changes in the oral cavity in
patients with acute myeloid (AML) and acute lym-
phoblastic leukemia (ALL).

Material and method: For the purpose of this
paper were followed 26 patients in the Department of
hematology and oncology at the Pediatric Clinic at the
Medical Faculty. All patients, of which 13 with ALL and
13 with AML , were aged from 4 to 12 years. Before per-
forming  clinical examination, detail anamnestic data
were taken from the patients or from their parents or
guardians.

All subjective symptoms and objective changes
were noted to all of the examiners. Following subjective
symptoms were monitored: pain when swallowing, burn-
ing of the oral mucosa, unspecified taste, increased sali-
vation and occasional bleeding from the gingiva.
These  objective symptoms were assessed: pale mucosa,
angular cheilitis, erythema, depapilation of the tongue,
petechiae, ecchymoses and gingival overgrowth.

ORAL PATHOLOGY AND PERIODONTOLOGY

Maced Dent Rev 2011; 35 (5-6): 169-179.  169

LEUKOZI I PROMENI
VO USNATA PRAZNINA

Popovska M.1, \ur~eski J.2,3,
Petrovski M.1, Antovska Z.4,5,
Atanasovska - Stojanovska A.1,
Pandilova M.1, Miti} K.1,
Radojkova-Nikolovska V.1,
Strezovska S.6, Matovska K.3

1STOMATOLO[KI FAKULTET - Skopje, Katedra za
bolesti na ustata i parodontot,

2EVROPSKI UNIVERZITET – RM - Skopje,
Fakultet za stomatologija,

3UNIVERZITETSKI STOMATOLO[KI KLINI^KI
CENTAR „Prof. d-r Bojo Andreski“ - Skopje

4MEDICINSKI FAKULTET - Skopje
5UNIVERZITETSKI KLINI^KI CENTAR - Skopje,
Klinika za pedijatrija - Oddel za hematologija i
onkologija,

6PSO „Idadija“ - Skopje 

LEUCOSIS AND CHANGES

IN THE ORAL CAVITY

Popovska M.1, Gjurcheski J.2,3,

 Petrovski M.1, Antovska Z.4,5,

Atanasovska-Stojanovska A.1,

Pandilova M.1, Mitić K.1,

Radojkova-Nikolovska V.1, Strezovska S.6,

Matovska K.3

1FACULTY OF DENTAL MEDICINE - Skopje,

Department of oral and periodontal disease,
2EUROPEAN UNIVERSITY – RM - Skopje, Faculty of

dentistry
3UNIVERSITY DENTAL CLINIC CENTER “Prof. D-r

Bojo Andreski” - Skopje
4MEDICAL FACULTY - Skopje
5UNIVERSITY CLINICAL CENTER - Skopje, Pediatric

clinic – Department of hematology and onkology,
6PDO “Idadija” - Skopje

UDK: 616.31:616.155.392 



Rezultati: Bolkata kaj ALL e prisutna
kaj 29% od zabolenite, dodeka pak kaj 71% od
is pi tanicite so AML e zabele`ano prisustvo
na bolna senzacija. Kaj zabolenite od AML i
ALL, sindromot na stomatodinija i glo so di -
ni ja be{e prisuten 79% od bolnite so AML i
kaj 21% od pacientite so ALL. Sponta no to
krvavewe be{e evidentno kaj 64% od ispi ta -
nicite so AML, i kaj 36% so ALL. Zgo le me na
salivacija e prisutna kaj 43% od ispi ta ni  ci -
te so ALL, i kaj 57% od pacientite so AML.
Kaj 56% od bolnite so AML i kaj 44% so ALL
be{e zabele`ana bleda ligavica. An gu laren
heilitis be{e zabele`an kaj 62% od pedi jat -
ris kata populacija so AML i kaj 38% od pa ci -
entite so ALL. 65% od pacientite so AML i
35% so ALL bea prisutni petehii i ekhimozi.
Gingivalniot porast kaj pacienti so AML e
prisuten kaj 74%, a kaj pacienti so ALL kaj
26%.

Zaklu~ok: Site ispituvani subjektivni i
objektivni simptomi se zastapeni kaj obete
ispituvani grupi so predominantnost kaj
pacientite so AML. Tie se dol`at delumno na
naru{enata odbrana, a delumno i na sprovede-
nata terapija.

Klu~ni zborovi: akutna leukemija, akutnata
mieloblastna leukemija, akutnata limfoblast-
na leukemija, oralni simptomi, oralni znaci

Leukemi~nite kleto~ni populacii kaj
akutnata limfoblastna leukemija (ALL) i
akutnata mieloblastna leukemija (ALM) se
posledica na klonalna proliferacija na
naru{eni posledovatelni delbi od abnor-
malni mati~ni ili progenitorni kletki.
Akumulacijata na ovie kletki rezultira vo
promena na normalnata hematopoetska loza
na koskenata srcevina, doveduvaj}i do uni{  -
tuvawe na nejzinata normalna funk ci  o nal na
mo`nost (1).

Najgolem del od slu~aite na obete ALM
i AML se pojavuvaat sporadi~no, i dosega
sigurno precipitira~ki faktori ne se evi-
dentirani. Sepak, epidemiolo{kite studii
potcrtuvaat odredeni genetski komponen-
ti, nasledni pri~initeli i faktori na
`ivotnata sredina koi se mo`ni predispo -
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Results: Pain on patients with ALL was present in
29% of cases, while in 71% of patients with AML was
noticed presence of painful sensation. Stomatodynia and
glossodynia as subjective symptoms were present in
79% of patients with AML and in 21% of patients with
ALL. Spontaneous bleeding was evidenced in 64% of
subjects with AML and in 36% of ALL. Increased sali-
vation was present in 43% of patients with ALL and in
57% of patients with AML. In 56% of patients with AML
and in 44% of ALL was observed pale mucosa. Angular
cheilitis was observed in 62% of the pediatric popula-
tion with AML and in 38% of patients with ALL. In 65%
of patients with AML and 35% with ALL were noticed
petechiae and ecchymoses. Gingival overgrowth was
present in 74% of patients with AML, and in26% of
patients with ALL.

Conclusion: All investigated subjective and objec-
tive symptoms were present in both studied groups with
predominance in patients with AML. Partly they are due
to disturbed immune defense, and partly as a response to
the conducted therapy.

Key words: acute leukemia, acute myeloid leukemia,

acute lymphoblastic leukemia, oral symptoms, oral

symptoms

Leukemic cell populations in acute lym-

phoblastic leukemia (ALL) and acute myeloid

leukemia (ALM) is a consequence of clonal prolif-

eration of damaged successive divisions of abnor-

mal stem cells or progenitor cells. The accumula-

tion of these cells results in a change of normal

hematopoietic lineage of bone marrow, leading to

destruction of its normal functional ability (1).  

Most cases of both ALM and AML occur spo-

radically, and until now, there is no evidence for the

precipitating factor for their occurrence. However,

epidemiological studies underline certain genetic

components, hereditary factors and environmental

factors that are possible predisposing factors for

occurrence and development of acute leukemia (8).



ni ra~ki faktori za pojava i razvoj na akut-
nata leukemija (8).Vo vrska so ova posled-
nite godini se pove}e se veruva deka AML e
rezultat na odredeni mutacii (mati~ni ili
roditelski) vo dve razli~ni klasi (5, 10).

No, bez razlika za koj tip na leukozi
stanuva zbor od klini~ki aspekt kaj ovie
bolni prisutna e bogata simptomatologija.
Mnogu ~esto oralnite manifestacii se
prvi znaci na leukemiite osobeno kaj akut-
nite formi, poradi {to pacientite prvite
konsutacii gi pravat so stomatologot (17).
Vo osnova klini~kite simptomi se dol`at
na leukemi~nite infiltrati ili vospa li -
tel nite reaktivni hiperplaziii koi ja za -
fa }aat usnata praznina, a osobeno gingiva-
ta (4). Frekvencijata na mukoznite lezii
signifikantno se razlikuvaat pome|u ALL
i AML veli Kleinheinz (12) a pak, pak gingi-
valnata infiltracija ponekoga{ mo`e da
bide prisutna, no da ne e evidentno gingi-
valno zgolemuvawe (18).

Potrebata od medicinsko vnimanie od
strana na stomatologot e mnogu va`na, zara-
di brojnite opasnosti koi proizleguvaat
osobeno koga se planiraat hirur{ki inter-
vencii (3). Zatoa, imperativ za sekoj stoma-
tolog e navreme da gi prepoznae ovie lezii.
Ranoto otkrivawe na klini~kite znaci i
simptomi i potragata po potencijalnite
sistemski zaboluvawa doveduva do navreme-
na dijagnoza i menaxment na istite.

So `elba da gi otkrieme klini~kite
znaci i simptomi kaj pacienti so ALL i
AML vo akutna forma ja postavivme celta
na ovoj trud: da gi evidentirame promenite
vo usnata praznina kaj pedijatriski pacien-
ti kaj ovie dve razli~ni tipa na leukemii.

Materijal i metod

Se so cel da se realizira postavenata
za da~a prosledeni se 26 pacienti na od de -
lot za hematologija i onkologija na kli ni -
ka ta za detski bolesti pri Medicinskiot
fakultet vo Skopje. Site pacienti od koi
13 so ALL i isto tolku so AML bea na voz -
rast od 4-12 godini. Pred da se izvr{i kli  -
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About this, there is a belief in the recent years that

AML is a result of specific mutations (own or

parental) in two different genomic classes (5,10).

But no matter which type of leucosis we are

speaking, from the clinical aspect there is rich

symptomatology. Very often oral manifestations

are the first signs of leukemia especially acute

forms, and that’s why, patient make their first con-

sultations with their dentist (17). 

Basically, clinical symptoms are due to

leukemic infiltrates or inflammatory reactive

hyperplasia which occupies  the oral cavity, partic-

ularly gingiva (4). The frequencies of mucosal

lesions are significantly different between ALL and

AML says Kleinheinz (12). Also, gingival infiltra-

tion can be present sometimes, but clinically there

is no evidence for gingival overgrowth (18).

The need for medical attention by dentists is

very important because of the numerous dangers

that arise during dental procedures, in particular

when planning surgical interventions (3).

Recognizing these lesions is an imperative for each

dentist. Early detection of clinical signs and symp-

toms and searching for potential systemic disease

leads to prompt diagnosis and management of these

systemic diseases.

The desire to discover clinical signs and symp-

toms in patients with ALL and AML in their acute

faze, lead us to the aim of this paper: to note the

changes in the oral cavity in pediatric patients in

these two different types of leukemia.

Material and method

In order to realize our aim we followed 26

patients from the Department of hematology and

oncology at the Pediatric Clinic, Medical

Faculty. All patients, of which 13 with ALL and 13

with AML , were at the age of 4 to 12 years. Prior

to clinical examination, detail anamnestic data was

taken personally by the patients or their parents or



ni~ki pregled kaj site pacienti se zemeni
iscrpni anamnesti~ki podatoci li~ no od
pa cientite ili od nivnite ro di te li ili
sta   rateli. Kaj site poedine~no se spro ve de -
ni odredeni klini~ki ispituvawa. Za da se
utvrdi prisustvoto na odredeni oralni pro -
meni koi se javuvaat kaj ovie dve klini~ki
sostojbi kaj pacientite se evidentirani
sub    jektivni i objektivni promeni. Kli ni~ -
ki ot pregled go izvr{ivme so primena na
me todite na nabquduvawe (inspectio) i
opi  puvawe (palpatio).

Od subjektivni simptomi prosle de ni
se: bolka pri goltawe, pe~ewe i `arewe na
ustata, zgolemena salivacija i pov re me no
krvavewe od gingivata. 

Kako objektivni simptomi se odre du -
vani: bleda ligavica, angularen heilitis,
eritem, depapilacija na jazikot, petehii,
ekhimozi i gingivalno zgolemuvawe. 

Kako objektivni pote{kotii na koi na -
i  dovme kaj decata se nemo`nosta za pra vil -
no interpretirawe na subjektivnite po -
te{   kotii vo koi potpomagaa roditelite
ili staratelite na bolnite. 

Podatocite se obraboteni i pretsta ve -
ni tabelarno i grafi~ki.

Dobienite rezultati od objektivnite
kli ni~ki i drugite ispituvawa kaj ispi tu -
va nata grupa se pretstaveni procentualno.

Rezultati

Na grafikonite koi }e sledat pret-
staveni se subjektivnite i objektivnite
simptomi kaj pacienti so ALL i AML.

Na grafikon 1. pretstavena e bolkata
kaj pacienti so ALL i AML.

Rezultatite uka`uvaat deka bolkata kaj
ALL e prisutna kaj 29%od zabolenite, do de -
ka pak kaj 71% od ispitanicite so AML e za -
bele`ano prisustvo na bolna sen za cija. Naj -
~esto decata se `alat na bolka koja e spon -
tana, no i koja se potencira pri mas ti ka cija. 

Pe~eweto i `areweto vo usnata praz ni -
na i jazikot kaj bolnite so akutni le uko zi
se pretstaveni na grafikon 2. Kaj za bo le ni -
te od AML i ALL, sindromot na sto ma to di -
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guardians. After that, we performed clinical exam-

ination on all of the patients. To determine the pres-

ence of certain oral changes that occur in these two

clinical conditions, all subjective and objective

changes were recorded. Clinical examination was

conducted by the methods of observation (inspec-

tion) and touching (palpation).

The following subjective symptoms were

noted: pain when swallowing, burning of the oral

mucosa, increased salivation and occasional bleed-

ing from the gingiva.

These objective symptoms were assessed: pale

mucosa, angular cheilitis, erythema, depapilation

of the tongue, petechiae, ecchymoses and gingival

overgrowth.

During this investigations we encountered

some difficulties in children that were unable to

properly interpret the subjective difficulties so their

parents or guardians helped us.

Obtained data are processed and presented in

tables and graphics. Results that were obtained

from the objective clinical and other trials in the

experimental group, are presented in percentage.

Results

Subjective and objective symptoms in patients

with ALL and AML are presented in the charts that

follow. 

Chart 1 represents the pain in patients

with ALL and AML.

Results suggest that pain in ALL was pres-

ent in 29% of patients, while in 71% of patients

with AML was noted presence of painful sensation.

Respondents most often were complaining about

pain that is spontaneous, but also, provoking pain

during mastication.

Burning of the oral mucosa and tongue in

patients with acute leucosis is presented in Chart 2. 



nija i glosodinija be{e prisuten kaj 79% od
bolnite so AML, dodeka kaj 21% od pa ci en -
tite so ALL be{e evidentirano pe~ewe ili
`arewe.

Grafikon 3. e prikaz na simptomot pov -
re meno krvavewe od gingivata kaj pacienti
so akutna leukoza. Ovoj markanten simptom
vo usnata praznina e evidenten kaj 64% od
ispitanicite so AML, i kaj 36% so ALL.
Spontanoto krvavewe e pointenzivno vo
ini cijalniot stdium, t.e vo prvite de no vi
na hospitalizacija na pacientite. Pos te pe -
ni skromni podobruvawa se zabele`eni so
zapo~nuvawe na terapijata.
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For those suffering from AML and ALL,

stomatodynia and glosodynia as subjective symp-

toms were present in 79% of patients with AML,

and in 21% of patients with ALL.

Occasional bleeding from the gingiva as a sub-

jective symptom in patients with acute leucosis is

shown on Chart 3. This remarkable symptom in the

oral cavity was evident in 64% of subjects with

AML and in 36% of subjects with ALL.

Spontaneous bleeding is more intense in the initial

stadium, particularly in the first days of hospital-

ization. Successive modest improvements have

been observed with initiation of therapy.

Grafikon 1. Prikaz na bolkata kaj pacienti
so akutna leukoza.

Grafikon 2. Prikaz na pe~ewe i `arewe
kaj pacienti so akutna leukoza

Grafikon 3. Zastapenost na spontanite krvavewa
kaj pacienti so akutna leukoza

Chart 1. Display of pain in patients with acute leucosis

Chart 3. Display of the frequency of spontaneous
gingival bleeding in patients with acute leukosis 

Chart 2. Display of burning in the oral cavity and tongue
in patients with acute leucosis



Zastapenosta na promenite so sali va ci -
ja ta t.e. zgolemena salivacija e pret sta ve na
na grafikon 4. Od opserviranata pedi jat ri -
ska populacija mo`e da se zabele`i deka
ovie promeni se prisutni kaj 43 % od ispi -
ta nicite so ALL, i kaj 57 % od paci en ti te
so AML. 

Bolkata pri goltawe, pe~ewe i `arewe,
neodreden vkus, zgolemena salivacija i spon -
ta ni krvavewa bea pofrekventno zasta pe ni
kaj site ispitanici so AML nasproti onie
so ALL. Prosledenite subjektivni pa ra met -
ri sugeriraat postepeno diskretno po ja ~u va -
we na simptomite. 

Prisutnata bleda ligavica e pretsta ve -
na na grafikon 5. Kaj 56% od bolnite so
AML be{e zabele`ana bleda ligavica, do -
deka kaj 44 % so ALL, be{e evi den ti ra na
istotaka anemi~na ligavica.

Grafikon 6. gi prika`uva patolo{ ki te
promeni na usnite. So prisuten angu la ren
heilitis bea zabele`ani 62% od pe di -
jatriskata populacija so AML i kaj 38% od
pacientite so ALL be{e dijag nos ti ci ran
angularen heilitis. 
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Changed salivation (increased salivation) was

present and it’s frequency is shown in Chart 4.

From the observed pediatric population we have

noted that these changes were present in 43% of

respondents with ALL and in 57% of patients with

AML.

Pain when swallowing, burning of the mouth,

unspecified taste, increased salivation and sponta-

neous bleeding were more frequent in subjects with

AML versus those with ALL. Followed subjective

parameters suggest a gradual, discrete deterioration

of symptoms.

Presence of pale mucosa is noted in Chart 5. In

56% of patients with AML was observed pale

mucosa, while in 44% of ALL we also noticed ane-

mic mucosa.

Chart 6 shows the pathological changes of the

lips. In 62% of the patients with AML there was

presence of angular cheilitis. Also in 38% of

patients with ALL were diagnosed with angular

cheilitis.

Grafikon 4. Zastapenost na zgolemena salivacija
kaj pacienti so akutna leukoza

Grafikon 5. Zastapenost na simptomot-bleda
ligavica kaj pacienti so akutna leukoza

Chart 4. Display of increased salivation in patients with
acute leukosis

Chart 5. Display of pale mucosa in patients with acute
leucosis



Kaj 83,30 % od pacientite so AML i
16,70 so ALL be{e evidentirana depapi-
lacija na jazikot (grafikon 7). 

Prisustvoto na petehii i ekhimozi, ka  -
ko eden vid na ekstravaskularni krva ve wa
{to e patognomoni~no za akutnite le ukozi,
be{e zabele`ano kaj site paci en ti koi ja so -
~inuvaa ispituvanata grupa. Od niv kaj 65%
od pacientite so AML i 35% so ALL bea
prisutni petehii i ekhimozi (grafikon 8). 

Grafikon 9. ja prika`uva sostojbata na
gingivata kaj pacientite od obete grupi.
Gingivalniot porast kaj pacienti so AML
e prisuten kaj 74%, a kaj pacienti so ALL
kaj 26%.
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In 83,30% of patients with AML and in

16,70% of those with ALL was recorded depapila-

tion of the tongue (Chart 7).

The presence of petechiae and ecchymoses, as a

kind of extravascular hemorrhage is pathognomonic

for acute leukosis and they were observed in all

patients who comprised the experimental group. In

65% of patients with AML and in 35% with ALL

there was presence of petechiae and ecchymoses

(Chart 8).

Chart 9 shows the status of the gingiva in

patients of both groups. Gingival overgrowth in

patients with AML is present in 74%, and in 26%

of patients with ALL.

Grafikon 6. Zastapenost na bilo koj tip
na heilitis kaj pacienti so akutna leukoza

Grafikon 7. Zastapenost na depapilacijata
kaj pacienti so akutna leukoza

Grafikon 8. Zastapenost na petehii i ekhimozi
kaj pacienti so akutna leukoza

Chart 6. Display of frequency of angular cheilitits in
patients with acute leukozis

Chart 7. Display of the frequency of tongue
depapilation in patients with acute leucosis

Chart 8. Display of the frequency of petechiae and
ecchymoses in patients with acute leucosis



Diskusija

Leukozite vo detskata vozrast se za bo -
lu vawa so koi ~esto se sretnuvame vo se koj -
dnev nata praksa. Za `al, leukozite se za bo -
lu vawa so malignen potencijal, pa ottuka i
lo{a prognoza na istite. Serioznite po -
te{  kotii koi se posledica na postoeweto
na ova zaboluvawe poteknuvaat tokmu od
bogatata objektivna i subjektivna simpto -
ma tologija koja {to e prisutna vo razli~ni
etapi na bolesta. 

Za leukozite se veli deka pretstavuvaat
abnormalna, nesopirliva,nekontrolirana i
invazivna proliferacija na maligni klet -
ki. Spored Glamo~anin (11) najgolem del od
detskite malignomi, ako se isklu~i leu ko za -
ta se od embrionalno i sarkomatozno potek -
lo.

Spored Wu (19) naj~esti oralni pro me -
ni kaj leukemiite se: krvavewa na li ga vi ca -
ta i nepcata, petehii, ulceracii i gin gi -
val na hiperplazija. 

Adultnata T-kleto~na leukemija e ret -
ka maligna neoplazma povrzana so HTLV-1
vi rus veli Alburqueque (2) i sor. Vo nego vi -
ot prikaz na slu~aj zabele`al bolna ulce -
roz na lezija na ligavicata na tvrdo nepce.
Isto taka toj uka`al na faktot deka naj -
frek ventni oralni promeni kaj leukemiite
se gingivalnata hiperplazija i krvavewe, a
vo op{tata simptomatologija gi vbroil
zamor i gubewe vo telesnata te`ina. 

Vo ovoj kontekst Cooper (7) apos tro fi -
ral deka hemoterapijata koja se primenuva
vo lekuvaweto na akutnite leukozi se glav -
ni induktori na prisutniot oralen muko zi -
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Discussion

Leukemias in children are diseases that often

encounter in everyday practice. Unfortunately,

leukemias are diseases with malignant potential,

hence the poor prognosis of them. Serious difficul-

ties occur as a consequence of the existence of

these diseases, and they are result of the rich objec-

tive and subjective symptoms that are present in

various stages of the diseases.

The definition for leukemia states that it is an

abnormal, unstoppable, uncontrolled and invasive

proliferation of malignant cells. According to

Glamochanin (11) most of the child malignomas, if

you exclude leukemia, are from embryonic and sar-

comatoid origin.

According to Wu (19) common oral changes in

leukemias are: bleeding gums and mucosa, petechi-

ae, ulcerations and gingival hyperplasia.

Adult T-cell leukemia is a rare malignant neo-

plasm associated with HTLV-1 virus says

Alburqueque (2) et al. In his case report he noted

ulcerous painful lesion on the mucosa of the hard

palate. He also indicated that the most frequent oral

changes in leukemias are gingival hyperplasia and

bleeding, and general symptomatology displays

with fatigue and loss in body weight.

In this context, Cooper (7) emphasizes that

chemotherapy applied in the treatment of acute

Grafikon 9. Sostojbata na gingivata kaj
pacientite od obete grupi Chart 9. Display of the frequency of gingival

overgrowth in patients with acute leucosis

26%

74%



tis. Kako klini~ki promeni koi gi eviden -
ti ral kaj negovite ispitanici gi naveduva
slednite: virusna herpes afekcija i oralna
kandidijaza. Primarnata manifestacija go
vklu~uva bledilo na ligavicata (povrzana so
anemijata), odontalgija, ulceracii na nep  -
ceto, gingivalni krvarewa i gingi vi tisi,
petehii i ekhimozi koi se lokalizirani na
tvrdoto i mekoto nepce i tonzilite. Fetor ex

ore i gingivalnata hemoragija spored Cooper

(7) se dvata naj~esti koegzistira~ki naodi
koi se povrzuvaat so leukemi~nata kle to~ -
na infiltracija na gingivata.

Na{ite naodi uka`uvaat na faktot de -
ka subjektivnite simptomi kako bolka pri
goltaweto, pe~ewe i `arewe na jazikot,
pov   remeni krvavewa i zgolemena salivacija
se poprisutni kaj pacientite so AML, vo
spo redba so onie so ALL. Do isti kons ta ta -
cii dojdovme i pri sporedba na objek tiv ni -
te klini~ki simptomi. So ovie naodi nie se
sovpa|ame so Wu (19), Cooper (7) i Fantasia

(19). Imeno, objektivnite i subjektivnite
simp tomi se prisutni kaj obete grupi so
prevalentnost kaj pacientite so AML.

Pretpostavuvame deka nepoznatite i
raz novidnite faktori koi vsu{nost se
glav ni induktori na leukozite doveduvaat
do kompleksno naru{uvawe vo homeostazata
na rastot i sozrevaweto na hema to po et ski -
te kletki. Nedovolno zrelite kletki ili
pak kletkite koi nekontrolirano rastat se
eden klon na leukemi~ni kletki koi{to
najnapred gi potisnuvaat normalnite hema -
to poetski kletki i istite nemaat funk ci -
ona len kapacitet za odbrana. Leukemi~nite
kletki lesno se infiltiraat vo site organi
i tkiva me|u koi i ustata. Vaka nefunk ci -
onal ni, kvantitativno ili kvalitativno
iz meneti se odrazuvaat vrz imunolo{kiot
sta tus na op{to ili lokalno nivo koj vodi
kon naru{en imunolo{ki odgovor (3). Imu -
no  lo{ki aberiraniot odgovor rezultira vo
neadekvatna odbrana {to najverojatno e
pri~ina za prisutnata op{ta i lokalna
simp tomatologija. Promenite koi se evi -
den   tiraat vo prvite denovi na bolesta se
pob lagi, za razlika od onie simptomi koi se
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leukosis is a major inducer of the present oral

mucositis. As clinical changes which he recorded

among his respondents he cited the following: her-

pes viral affection and oral candidiasis. The pri-

mary manifestations include pallor of the mucosa

(associated with anemia), odontalgia, ulceration of

the palate, gingival bleeding and gingivitis,

petechiae and ecchymoses which are localizedon

the hard and soft palate and tonsils. Fetor ex ore

and gingival hemorrhage according to Cooper (7)

are the two most common coexisting findings asso-

ciated with leukemic cell infiltration of the gingiva.

Our findings suggest that subjective symptoms

such as pain during swallowing, soreness and burn-

ing of the tongue, occasional bleeding and

increased salivation are more prevalent in patients

with AML, compared with those with ALL. We

concluded the same when we compared objective

clinical symptoms too. With these findings we

match  with the results from Wu (19), Cooper (7)

and Fantasia (19). The objective and subjective

symptoms were present in both groups with preva-

lence in patients with AML.

We assume that the unknown and various fac-

tors that actually are the main inducers of

leukemias lead to complex disruption in homeosta-

sis of growth and maturation of hematopoietic

cells. Immature cells or cells that uncontrollably

grow are clones of leukemic cells. Firstly they sup-

press normal hematopoietic cells and have lack of

functional capacity for defense. Leukemic cells are

easily infiltrated in all organs and tissues including

the mouth. This dysfunctional, quantitatively or

qualitatively altered cells reflect on the immune

status of general or local level which leads to

impaired immune response (3). Impaired immune

response results in inadequate defense which is

probably the cause for present general and local

symptoms. Changes recorded in the first days of



pri sutni kaj pacientite so obete zabolu va -
wa po nekolku meseci od dijagnoza na bo les -
ta. Iako pacientite se podlo`eni na he mo -
te  rapija taa ne doveduva do kompletna ko -
rek cija na hematolo{kite parametri. Pov -
re menite i delumni podobruvawa se od re -
ver  zibilen karakter i se nedovolni za za do -
vo litelen klini~ki efekt. Pos to ja na ta
draz ba na imuniot sistem so nepoznati fak -
to ri gi iscrpuva odbrambenite sili na or -
ga nizmot pa go doveduva organizmot vo se
po golema dekompenzatorna faza. Dekom pen -
zi ran i iscrpen se pove}e e nemo}en da se
sprotistavi na superinfekciite ili pak
drazbite od razli~na priroda, da gi vklu~i
reparativnite mo`nosti so koi bi se po -
dob ril klini~kiot naod. Ottuka sosema e
raz birliv i logi~en na{iot naod koj se
vlo {uva od godina na godina (11).

Zgolemenata salivacija koja se pojavuva
kako simptom kaj zabolenite so ovaa krvna
diskrazija mo`e da se dol`i na pove}e fak -
to ri. Vaka zgolemenata salivacija mo`e da
pretstavuva refleksna pojava predizvikana
od prisutnata bolka, pe~eweto i `areweto
na jazikot koja nastanuva kako posledica na
krvnite diskrazii. No zgolemenata sali va -
ci ja vo ovoj period mo`e da bide posledica
na toa {to ovoj period e period na nik nu va -
we na zabi koga istata e zna~itelno poten -
ci rana.

Od sproveduvawe na ovaa pretraga mo`e
da se zaklu~i slednoto:

Site ispituvani subjektivni i objekti-
vni simptomi se zastapeni kaj obete grupi so
predominantnost kaj pacientite so AML.
Tie se dol`t delumno na naru{enata odbra-
na, a delumno i na sprovedenata terapija.
Nav  remenoto prepoznavawe na oralnite
sim p tomi na leukozite od strana na sto ma to -
logot, mo`e da bide odlu~uva~ki faktor vo
prognozata na ovie zaboluvawa. Kako naj dos -
tap na sredina, usnata praznina e idealno
mes to na koe mo`at da se ot~itaat najranite
promeni, koi perspektivno ke vli  jaat na
nav remena dijagnostika na bo les ta.
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illness are milder, unlike those symptoms that are

present in patients with both diseases after several

months of diagnosis of the disease. Although these

patients undergo chemotherapy, that does not lead

to complete correction of hematological parame-

ters. Occasional and partial improvements are with

reversible nature and are insufficient for satisfacto-

ry clinical effect. The constant irritation of the

immune system with unknown factors exhaust the

defense forces of the body and brings the body into

decompensated stage. Decompensated and

exhausted organism is unable to resist to the super-

infections or stimuli of different nature. It is unable

to include reparative capabilities that would

improve the clinical findings. Hence it is quite

understandable and logical that our findings are

deteriorating from year to year (11).

Increased salivation that occurs as a symptom

in patients with these blood dyscrasias may be due

to several factors. This increased salivation may be

a reflex phenomenon caused by the present pain,

burning of the tongue, which arise as a conse-

quence of blood dyscrasias. But on the other hand,

increased salivation in this period may be due to

the fact that this period is the period of eruption of

teeth.

By conducting this research we conclude fol-

lowing statements:

All examined subjective and objective symp-

toms are present in both groups with predominance

in patients with AML. They are partly due to dis-

turbed defense, and partly as a result from the con-

ducted therapy. Early recognition of symptoms of

oral leukemias by the dentist can be a deciding fac-

tor in the prognosis of these diseases. As the most

accessible environment, the oral cavity is an ideal

place where dentists can recognize the earliest

changes, which prospectively will be helpful for

early diagnosis of this group of diseases.
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Voved: Nerestriktivna produkcija na ne -
koi citokini doveduva do specifi~no zaboluva -
we ili eventualna negova progresija. Bidej}i do -
mi nantna karakteristika na parodontalnata
afekcija pretstavuva resorpcijata na alveo-
larnata koska, spe ci fi~no vnimanie e posve te -
no tokmu na ulogata na ovie medijatori (IL1-α,
IL1-β, IL-6, IL-8 TNF-α) vo patogenetskite proce-
si i niv noto vlijanie na koskenata des truk  ci -
ja. Ova ja zgolemuva mo`nosta za ob jek tivna di -
jag noza na stadiumot na in fla macijata preku
monitoring na cit kin  skite nivoa i nivniot
profil vo inflamiranite regii. Trgnuvaj}i od
ovie soz nanija ja oformivme i celta na trudot:
da ja potvrdime mo`nata asociranost i in vol -
vi ranost na inflamatornite cito kini (IL1-α,
IL1- β i TNF- α) i nivnata modulacija vo kli ni~ -
ka ta ekspresija na gingivalnata i ranata paro-
dontalna bolest.

Materijal i metod: Za realizacija na
ovaa studija istra`uvaweto be{e sprovedeno
kaj 90 pacienti na Klinikata za bo lesti na
ustata i parodontot na Uni ver zirteskiot
stomatolo{ki kli ni~ ki centar vo Skopje,
podeleni vo tri grupi. Prvata, kontrolna
grupa od 30 zdra vi pa ci enti, vtorata grupa od
30 pacienti so gingivalna inflamaciaja i tre-
tata grupa isto taka od 30 pacienti so ini-
cijalna parodontalna bolest. Od klini~kite
pa ra metri bea notirani: IDP (Silness-Loe),

Introduction: Nonrestrictive production of some
cytokines lead to specific disease and eventual their pro-
gression. Therefore the dominant characteristic of peri-
odontal affection is resorbtion of alveolar bone, specific
attention is dedicate just to role of these mediators (IL1-
α, IL1-β, IL-6, IL-8 TNF-α) in pathogenic  processes
and their main  influence of bone destruction.  

This enhanced the possibility to objective diagnose
the stage of inflammation through monitoring the
cytokines levels and their profile at inflamed areas.

Starting with these cognitions, we determined the
aim of the study: to affirm the possible association and
involment of inflammatory cytokines (IL1-α, IL1-β and
TNF-α) and their modulation in clinical expression of
plaque induced gingival inflammation and early peri-
odontitis.

Material and methods: For realizing our study the
research  was carried out among 90 patients at the
Clinic of oral pathology and periodontology at the
University Dental Clinical Center in Skopje divided in
three groups. The first, control  group with 30 health
patients, second group with 30 patients with gingivitis
and third group, also with 30 patients with initial peri-
odontal disease. From clinical assays we noted; IDP
(Silness-Loe), IGI (Loe-Silness) and AEM (AAP,1999).
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IGI (Loe-Silness) i indeks na AEM (AAP, 1999).
La bo ratoriskite ispituvawa za de tekcija na
gingivalno-fluidnite nivoa na inflamator-
nite citokini (IL-1 α, IL1- β i TNF- α) bea re -
ali   zi rani so komercijalno dostapniot ELISA
metod.

Rezultati: Gingivalno-fluidnite kon  -
centracii na inflamatornite cito kini (IL1-
 α IL1- β i TNF- α) vo  na{ata stu dija gi pot vr -
di ja nivnite statisti~ki signifikantno
elevirani nivoa kaj site ispituvani grupi
(p<0,05). Za IL1 α kaj zdra  vite ispitanici ovie
nivoa iznesuvaa 19,3 pq/ml, kaj ispitanicite so
gingivitis 28,27 pq/ml, a kaj onie so parodonto -
pa tija tie rapidno se zgolemija na 59,92 pq/ml.
Ni voata za IL-1 β kaj zdravite iznesuvaa 1,39
pq/ml, kaj ispitanicita so gingivitis 2,05
pq/ml, a kaj parodontopati~nite 5,25 pq/ml.
Isto taka i za TNF- α kaj zdravite indivi dui
ovie vrednosti bea 12,29 pq/ml, kaj gin givitite
se zgolemija na 15,50 pq/ml, a kaj onie so parodon-
topatija poka`aa rapiden skok na 33,72 pq/ml.

Zaklu~ok: Zgolemenite koncentracii na
inflamatornite medijatori (IL1 α, IL1- β i
TNF- α) bi mo`ele da pretstavuva at reprezen-
ti na predklini~kata inicijacija na inflama-
tornite procesi i po tentni indikatori na
gingivalnata i parodontalnata destrukcija.

Klu~ni zborovi: inflamatorni citokini, gin-
givalen fluid, dentalen plak, gingivalna
inflamacija.

Parodontalnata bolest e definirana
kako infektiven proces koj se karakterizi-
ra so destrukcija na svrzno tkivo i subsek-
ventna zaguba na periodontalna insercija i
resorpcija na alveolarna koska (1). Poda to -
cite za parodontalnite zaboluvawa od pub -
li ciranite klini~ki studii vo poslednive
godini davaat mnogu podobri objasnuvawa za
prirodata i istorijata na ova zaboluvawe.
Parodontalnite lezii se prepoznavaat ka -
ko hroni~ni sostojbi so raltivno kratok
period na egzacerbacija, a podolg period na
remisija (2). Odgovorot na doma}inot kon
parodontalnite patogeni mikroorganizmi
mo`e da bide istra`uvan na mnogu na~ini.
Najmalku invazivnite istra`uvawa gi
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Laboratory assays for detection of gingival-fluid levels
of inflammatory cytokines (IL-1α, IL1-β and TNF-α)
were realized by commercial available  ELISA method.

Results: Gingival fluid concentration of inflamma-
tory cytokines ( IL -1α, IL1-β and TNF-α in our study
confirmed statistics significant elevated levels  in all
examine  groups. For IL -1α at health examiners these
levels were 19,3  pq/ml, at the examiners with gingivitis
28,27pq/ml, and at the examiners with initial periodon-
tal disease levels they were rapidly growth from starting
level of 28,27 pq/ml to 59,92 pq/ml. Levels for gingival
fluid IL1-β concentration at the health examinations
which was 1,39 pq/ml, at the examiners with gingivitis
growth to 2,05 pq/ml and at the examiners with initial
periodontal disease was 5,25 pq/ml. 

Also, for TNF-α at health individuals these levels
from 12,29 p/ml grow up to 15,50 at individuals with
gingivitis, thus at individuals with early periodontitis
rapidly growth to 33,72 pq/ml.

Conclusion: Elevated levels of these examine
mediators of inflammation (IL1-α,  IL1-β and TNF-α)
in our study can be represent of preclinical initiation of
inflammatory process and potent indicators of gingival
and periodontal destruction. 

Key words:  cytokines, gingival fluid, dental plague,

gingival inflammation.

Periodontal disease is defined as infective

process which is characterize with destruction on

connective tissue and subsequently loss of peri-

odontal insertion and resorption of alveolar bone

(1). The dates of periodontal disease from pub-

lished clinical studies in last years gives much bet-

ter explanations for the nature and history of this

disease. Periodontal lesions are recognized as

chronic conditions with relative short period of

exacerbation, but with longer period of remission

(2). Host response of periodontal pathogenic

microorganism can be research at many ways.

Least invasive approach included analyzes of gin-
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vklu~uvaat analizite na gingivalniot flu -
id, inflamatoren eksudat koj cirkumfe-
rentno se osloboduva vo gingivalniot sul-
kus. Ovoj eksudat e produkt na krvniot se -
rum, primarno sostaven od inflamatorni
klet ki, mnogu pove}e zabele`itelni polo-
morfonuklearni leukociti (PMN) i se -
rum ski protein (3). So identifikacijata i
transkripcijata na citokinite i progresot
na monoklonalnite antitela koi se kori-
stat za nivna identifikacija, celularnite
imuni aktivnosti vo gingivalniot fluid
denes mo`e da se istra`uvaat. Nespe ci fi~ -
ni ot odbranben sistem vo gingivalniot
flu id mo`e da se determinira preku cito-
kinite i interleukinite, na koj na~in e
ovoz mo`eno da se identifikuvaat afekti-
ranite regii koi pretstavuvaat rizik za pa -
cientot. Inflamatornite citokini se de -
fi nirani kako citokini (solubilni pro-
teini), koi se induciraat kako rezultat na
inflamatorniot odgovor i koi se tesno aso-
cirani so evolucijata i progresijata na pa -
ro dontalnoto zaboluvawe. Kako takvi se
nabroeni: IL1-α, IL1-β IL-6 IL-8, TNF- α, koi
generalno se klasificirani kako inflama-
torni citokini i istite se observirani
kako elevirani nivoa vo gingivalen fluid
kaj pacienti so parodontalna bolest (4, 5).
Ovie citokini se deklarirani kako potent-
no korisni, dijagnosti~ki i prognosti~ki
markeri na aktivnosta na parodontalnoto
zaboluvawe i procesot na zazdravuvawe. So
ogled na faktot deka dominantna karakte-
ristika na parodontalnata afekcja prets-
tavuva resorpcijata na alveolarnata koska,
specifi~no vnimanie e posveteno tokmu na
ulogata na ovie medijatori vo patogenets-
kite procesi i nivnoto glavno vlijanie na
alveolarno-koskenata destrukcija. Koga se
generiraat inflamatornite odgovori vo
bi lo koe tkivo, ekspresijata na razli~ni ci -
tokini  voobi~aeno  se zgolemuva i toga{
startuva disregulacijata na lokalniot imun
odgovor. Mnogubrojni istra`uvawa potvrdu-
vaat deka nerestriktivna produkcija na
citokini doveduva do specifi~no zaboluva-
we i eventualna negova progresija. Ova ja

gival  fluid, inflammatory exudate  which release

circumference  in gingival sulcus. This exudate is a

product of blood serum, primary consists of

inflammatory cells, much more noticable polimor-

phonuclear leukocytes (PMN) and serums proteins

(3). With identification and description of

cytokines and progress of monoclonal antibodies

which use for their identification, cellular immune

activities in gingival fluid today can be research.

Nonspecific response system in gingival fluid can

be determined by cytokines and interleukins which

will be enable to identify the affected regions

which are risks for patient. Inflammatory cytokines

are defined like cytokines (soluble proteins), which

are induce as a result of inflammatory response and

which are close associated with evolution and pro-

gression of disease. Like that are numbered:

IL1−α, IL1-β, IL-6, IL-8, TNF-α, which generally

classify like inflammatory cytokines and the same

are observed like elevated levels in gingival fluid at

patients with periodontal disease (4, 5). These

cytokines are declared like potently useful diagnos-

tic and prognostic markers of activity of periodon-

tal disease and the process of repairing. Therefore

the dominant characteristic of periodontal affection

is resorption of alveolar bone, specific attention is

dedicate just to role of these mediators (IL1-α, IL1-

β, IL-6, IL-8 TNF-α) in pathogenic  processes and

their main  influence of alveolar bone destruction. 

When inflammatory response are generate in

any one tissue, the expression of different

cytokines is usually growth and then starting dis-

regulation of local immune response. Many

research confirmed that nonrestrictive production

of cytokines lead to specific disease and eventual

their progression. This enhanced the possibility to

objective diagnose the stage of inflammation

through monitoring the cytokines levels and their

profile at inflamed areas.
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zgolemuva mo`nosta za objektivna dijagnoza
na stepenot na inflamacijata preku moni-
toring na citokinskite nivoa i nivniot
pro fil vo inflamiranite regii. 

Trgnuvaj}i od ovie soznanija, ja ofor-
mivme i celta na na{ata studija: da ja utvr-
dime mo`nata asociranost i involviranost
na inflamatornite citokini (IL1-α, IL1-β i
TNF- α) i nivnata modulacija vo kli ni~ ka ta
ekspresija kaj plak-induciraniot gingivit
i ranata parodontalna bolest. Za nejzina
realizacija gi determiniravme: stepenot na
inflamatornite promeni vo parodontalno-
to tkivo, prosledeni preku indeksite na
parodontalnoto zdravje (IDP, IGI i AEM), i
gingivalno-fluidnite nivoa na inflama-
tornite citokini (IL1-α, IL-1β i TNF- α) kaj
ispituvanite grupi na pacienti kako i kaj
kontrolnata grupa. 

Materijal i metod

Na Klinikata za bolesti na ustata i
parodontot, na Univerzitetskiot Stomato -
lo{ ki klini~ki centar vo Skopje prosle-
divme 90 pacienti podeleni vo tri grupi.
Prvata grupa koja ja pretstavuva{e kon-
trolnata grupa na pacienti be{e sostavena
od 30 pacienti bez znaci za gingivalna ili
parodontalna bolest (verificirana kli -
ni~ ki). Vtorata grupa, sostavena od 30 pa ci -
enti so dijagnosticirana gingivalna bolest
so razli~en stepen na klini~ka ekspresija,
site bez znaci za inicijalna alveolarna
koskena destrukcija (verificirana kli -
ni~ ki i radiografski). Tretata grupa isto
taka be{e so 30 pacienti i dijagnosticira-
na inicijalna, rana parodontalna bolest
(AAP, verificirana klini~ki i radio-
grafski). Ispitanicite nemaa op{ti zabo-
luvawa i ne bea primateli na antibiotska
terapija vo poslednite tri meseci. Kaj niv
bea napraveni klini~ki i laboratoriski
ispituvawa. Od klini~kite ispituvawa bea
notirani: IDP (Silness-Loe), IGI (Loe-Silness),
i indeks na AEM (AAP, 1999). Labo ra to ris -
ki te ispituvawa za detekcija na gingival-
no-fluidnite nivoa na inflamatornite ci -
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Starting with these cognitions, we determined

the aim of the study: to affirm the possible associ-

ation and involment of inflammatory cytokines

(IL1-α, IL1-β and TNF-α) and their modulation in

clinical expression of plaque induced gingival

inflammation and early periodontitis. For its real-

ization we determined: the stage of the inflamma-

tory changes in periodontal tissue, proceed by

indexes of periodontal health (IDP, IGI and AEM),

and gingival fluid levels of inflammatory cytokines

(IL1-α, IL1-β, and TNF-α) at examined groups of

patients and also at the control group. 

Material and method

At the Clinic of oral pathology and periodon-

tology at the University Dental Clinical Center in

Skopje we proceed 90 patients divided in three

groups. The first group which represent the control

group, was consist of 30 health patients without

any signs for gingival or periodontal disease (veri-

fied clinically). Second group was consist with 30

patients with diagnosed gingivitis in different stage

of expression, all without signs of initial alveolar

bone destruction (verified clinically and with radi-

ogram). 

The third group also consist with 30 patients

and diagnosed early stage of chronic periodontal

disease (according to classification of AAP 1999,

also verified clinically and with radiogram). The

examine patients did not  have any common dis-

eases and did not take antibiotics therapy in last

three months. At the examine groups were done

clinical and laboratories assays. From clinical

assays we noted; IDP (Silness-Loe), IGI (Loe-

Silness) and AEM (AAP,1999). Laboratory assays

for detection of gingival-fluid levels of inflamma-

tory cytokines (IL-1α, IL1-β and TNF-α) were
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to kini (IL1-α, IL-1β i TNF- α) bea realizi-
rani na Institutot za biologija pri Pri -
rod no-matemati~kiot fakultet vo Skopje.
Gingivalniot fluid go kolekcioniravme so
perio filter hartieni stripovi od mezio-
bukalnite povr{ini na maksilarnite mola-
ri od ispituvanite regii vo vremetrawe od
30 sekundi, so aplicirawe na filter stri-
povite okolu vlezot vo gingivslniot sul-
kus, vo soglasnost so generalniot stav deka
na~inot na kolekcionirawe koj obezbeduva
najmalku interferenci se mestoto i vreme-
traeweto na kolekcioniraweto na flui-
dot. Zabite od ispituvanite regii bea pre-
thodno isprani so voda, kaj niv be{e elimi-
niran supragingivalniot plak i istite bea
izolirani zaradi minimizirawe na even-
tualnata salivarna kontaminacija. Potoa
go kolekcioniravme fluidot vo mikro ki ve -
ti so 0,5 ml solen fosfaten puffer (PbS),
so pH=7,2, a potoa smrznat na t=-20 C do
denot na analiziraweto. Pred samata  anal-
iza primerocite bea centrifugirani, a
potoa analizirani za (IL1-α, IL-1β i TNF- α)
so komercijalno dostapniot ELISA metod. 

Podatocote bea statisti~ki obra bo teni
so standarni statisti~ki parametri so kom-
pjuterskata programa “Statistics for Windows”-

7. 

Rezultati

Tabela 1 ja poka`uva vozrasnata dis-
tribucija na ispituvanite grupi. Zdravite
ispitanici imaat prose~na vozrast od 17,6
godini, pacientite so gingivitis 23,9 godi-
ni i pacientite so inicijalna parodontal-
na bolest 34,6 god.

Tabela 2 gi prezentira indeksnite
vred nosti za dentalen plak (IDP) kaj ispi-
tuvanite grupi. Ovie vrednosti ja potvrdu-
vaat statisti~kata signifikantnost na
raz likite na vrednostite vo ramkite na si -
te ispituvani grupi (p<0,05).

Tabela 3 gi poka`uva vrednostite za
gingivalnata inflamacija (IGI). Ovie in -
deksni vrednosti  uka`uvaat na statisti~ka
zna~ajnost na razlikite kaj ispitanicite so

realized at the Institute for biology at the Faculty

for nature sciences in Skopje. Gingival fluid   was

collected with filter periopaper from mesiobucal

surfaces of maxillar molars from  examine areas

with action period for 30 seconds, according the

generally state that the way of collection which

assure least interferences are the place and the

action time of collection the fluid, with application

the filter paper at the orifice of gingival sulcus.

Dens from the examine areas previously were

washed, eliminated supragingival plaque and iso-

lated for minimized the eventual salivary contami-

nation. Than we collected the gingival fluid in

microcivettes with 0,5 ml phosphate buffered

saline, pH=7,2 and then frozen on the – 80 C to the

day of analyze. 

Before analyzes the samples were centrifugate

and then analyze for IL1-α, IL-1β and TNF-α, with

commercial available ELISA method. The dates

were statistical arrange with standard statistics

parameters with computers programs “Statistics for

Windows”- 7. 

Results    

Table 1 shows the age distribution of examine

groups. Health examiners have  percentage age val-

ues of 17,6 years, patients with gingivitis 23,9

years, and patients with initial periodontal disease

34,6 years. 

Table 2 shows the index values of dental

plaque (IDP) at examine groups. Index levels of

dental plaque confirmed the statistics significant

differences in the range of all examine groups.

Table 3 shows the values of gingival inflam-

mation index (IGI). This index values shows statis-

tics significant differences at the examine groups

with gingivitis and early periodontitis, matter of
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gingivitis i inicijalna parodontopatija
p<0,05), no ne i kaj zdravite ispitanici, so
ogled na faktot deka tie nemaat gingivalna
inflamacija. 

Tabela 4 gi poka`uva vrednostite za
indeksot na apikalna epitelna migracija.
Za ovoj parameter ne  notiravme  statis ti~ -
ki signifikantni  razliki na vrednostite,
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fact that health examiners have no gingival inflam-

mation.

Table 4 shows index values of apical epithelial

migration (AEM), and for this parameters we noted

no significant differences because this index value

was registry  only at the examiners with early peri-

odontitis.

TABELA 1. VOZRASNA DISTRIBUCIJA NA ISPITUVANITE GRUPI 

TABLE 1.  AGE DISTRIBUTION OF EXAMINE GROUPS (PERCENTAGE VALUES)

TABELA 2.  IDP KAJ ISPITUVANITE GRUPI

TABLE 2. IDP VALUES AT EXAMINE GROUPS

Vozrast
na ispituvanite
grupi 

16 17 18 19 20 21 22 32 34 35 36 vkupno %

Zdravi 5 10 5 10 / / / / / / / 30 17,6

Gingivitis / / 3 7 5 10 5 / / / / 30 23,9

Rana 
parodontalna
bolest

/ / / / / / / 4 7 9 10 30 34,6

Age of the

examine groups 
16 17 18 19 20 21 22 32 34 35 36 total %

Health 5 10 5 10 / / / / / / / 30 17,6

Gingivitis / / 3 7 5 10 5 / / / / 30 23,9

Early

periodontitis
/ / / / / / / 4 7 9 10 30 34,6

Ispituvani gruppi X SD df t p

Zdravi 0,33 0,47 29 3,80 0,000672*

Gingivitis 1,30 0,534 29 13,30 0,00000*

Rana parodontalna
bolest

1,73 0,44 29 21,10 0,00000*

Examine groups X SD df t p

Health 0,33 0,47 29 3,80 0,000672*

Gingivitis 1,30 0,534 29 13,30 0,00000*

Early periodontitis 1,73 0,44 29 21,10 0,00000*
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bidej}i ovie indeksni vrednosti gi notira-
vme samo kaj ispitanicite so inicijalna
parodontopatija.

Grafikon 1 gi poka`uva prose~nite
vred nosti za gingivalno-fluidnite nivoa
na IL-1α kaj ispituvanite grupi. Analizata
na varijansa (ANOVA) uka`a na statisti~ki
signifikantni razliki za ovoj parameter
kaj site grupi (F=56,50   p=0,00000).

Grafikon 2 gi poka`uva prose~nite
vred nosti za gingivalno-fluidnite nivoa
na IL-1β kaj ispituvanite grupi. Analizata
na varijansa (ANOVA) uka`a na statisti~ki

Graph. 1 shows mean values for gingival fluid

levels of IL-1α at the examine groups. Analyzes of

variance (ANOVA) show statistics significant dif-

ferences in gingival fluid levels of IL1-α at all

groups (F=56,50   p=0,00000).

Graph. 2 shows mean values for gingival fluid

levels of IL1-β at examine groups. Analyzes of

variance (ANOVA) show statistics significant dif-

ferences in gingival fluid levels of IL1-β at all

groups (F=36,029    p=0,00000).

TABELA 3.  IGI KAJ ISPITUVANITE GRUPI

TABLE 3. IGI LEVELS AT EXAMINE GROUPS

Ispituvani gruppi X SD df t p

Zdravi 0,00 / 29 / /

Gingivitis 1,233 0,43 29 15,70 0,00000*

Rana parodontalna
bolest

2,93 0,25 29 63,32 0,00000*

Examine groups X SD df t p

Health 0,00 / 29 / /

Gingivitis 1,233 0,43 29 15,70 0,00000*

Early periodontitis 2,93 0,25 29 63,32 0,00000*

TABELA 4.  INDEKS NA AEM KAJ ISPITUVANITE GRUPI

TABLE 4. AEM INDEX VALUES  AT EXAMINE GROUPS

Ispituvani gruppi X SD df t p

Zdravi 0,00 / 29 / /

Gingivitis 0,00 / 29 / /

Rana parodontalna
bolest

1,00 / 29 / /

Examine groups X SD df t p

Health 0,00 / 29 / /

Gingivitis 0,00 / 29 / /

Early periodontitis 1,00 / 29 / /
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Grafikon 1. Prose~ni vrednosti za gingivalno
fluidni nivoa na IL-1α kaj ispituvanite grupi

Graph 1.  Mean values of  gingival fluid levels for IL1-α
at examine groups 

Grafikon 3. Prose~ni vrednosti za gingivalno
fluidni nivoa na TNF-α kaj ispituvanite grupi

Grafikon 2. Prose~ni vrednosti za gingivalno
fluidni nivoa na IL-1β kaj ispituvanite grupi

Graph 2.  Mean values of gingival fluid levels for IL-1β
at examine groups 

Graph 3.  Mean values of gingival fluid levels for TNF-α
at examine groups
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signifikantni razliki za ovoj parameter
kaj site grupi (F=36,029   p=0,00000).

Grafikon 3 gi poka`uva prose~nite
vrednosti za gingivalno-fluidnite nivoa
na TNF−α kaj ispituvanite grupi. Ana li -
zata na varijansa (ANOVA) uka`a na stati-
sti~ki signifikantni razliki i za ovoj pa -
rameter kaj site ispituvani grupi (F=110,09

p=0,00000).

Diskusija

I pokraj mnogubrojnite inflmatorni i
imuni medijatori identifikuvani vo gin-
givalniot fluid, sepak citokinite privle-
kuvaat osobeno vnimanie, i se suspektni vo
involviranosta  na inflamacijata asocira-
na so o{tetuvaweto i repariraweto na par-
odontalnoto tkivo (6). Gingivalnata i par-
odontalnata bolest denes se razgleduvaat
kako multifaktorielni patogeni  entiteti
koi se inicirani i potpomognati od bakte-
riska kolonizacija, no signifikantno mo -
di ficirani od imuniot odgovor na domaki-
not kon bakteriskiot plak (7). Denes samo
kolekcijata i analizata na perifernata
krv i gingivalnoto tkivo ne nudat prakti -
~en dijagnosti~en pristap. Sprotivno, ana-
lizata na eksudatot so poteklo od gingival-
niot sulkus mo`e da obezbedi neinvaziven
na~in za istra`uvawe na imuniot odgovor
preku evaluacija na konstituentite na gin-
givalniot fluid. Mnogu od komponentite
koi se osloboduvaat od inflamatornite i
imu nite kletki vo tkivoto, pominuvaat niz
gingivalniot sulkkus. Toj e lessen za kolek-
cionirawe pa  na toj na~in i supstanciite
prisutni vo nego se lesno dostapni za ana-
liza (8, 9). Trgnuvajki od ovde, poseben mo -
tiv da go sprovedeme na{eto istra ̀ u va we
be{e mo`nosta da go determinirame ni voto
na proinflamatornite citokini (IL1-α,

IL1-β i TNF-1 α) vo medium od isklu~itelno
prakti~no zna~ewe za nas stomatolozite,
gingivalniot fluid (10, 11, 12, 13, 14).

Tabela 1 ja poka`uva vozrasnata distri-
bucija na ispituvanitye grupi.  Zdravite is -
pi  tanici imaat prose~na vozrast od prib-

Graph. 3 shows mean values for gingival fluid

levels of TNF-α at examine groups. Analyzes of

variance (ANOVA) show statistics significant dif-

ferences in gingival fluid levels of TNF-α at all

groups (F=110,09     p=0,00000)

Discussion 

Among the most of inflammatory and immune

mediators identified in gingival fluid, cytokines

attract special attention, and are suspect in invol-

ment in both: inflammation associated with dam-

age and repairing of periodontal tissue (6).

Gingivitis and periodontal disease today are

research like multifactor pathogen entity which are

initiate and assistant by bacterial colonization, but

significant modified by immune host response to

bacterial plaque (7). Today only collection and ana-

lyzes of periphery blood and gingival tissue do not

offer practice diagnostic approach. Opposite, ana-

lyzes of exudate with origin from gingival sulcus

can assure not invasive way to research the host

response  through evaluating the constituents of

gingival fluid. Many of components which are

release from inflammatory and immune cells in tis-

sues, passage in gingival fluid. It is easy for collec-

tion and that way these substances are easy available

for analyzes (8, 9). Starting from this, special motive

to carry out our investigation was the   possibility to

determine the level of pro inflammatory cytokines

(IL1-α, IL1-β, and TNF-α) in medium with extraor-

dinary and afore practical importance for us, dentist,

in gingival  fluid ( 10, 11, 12, 13, 14). 

Table 1 shows the age distribution of examine

groups. Health examiners have  percentage age val-

ues of 17,6 years, patients with gingivitis 23,9

years, and patients with early stage of periodontal

disease 34,6 years. 
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li` no 18 godini, pacientite so gingivitis
prib li`no 24 godini i pacientite so ini-
cijalna parodontalna bolest pribli`no 35
godini.

Rezultatiten za  indeksnite vrednosti
na dentalniot plak (IDP) kaj ispituvanite
grupi ja potvrduvaat statisti~kata sig-
nifikantnost na  razlikite na  vrednostite
vo ramkite na site ispituvani grupi
(p<0,05, tabela 2).

Za IGI (tabela 3) detektiravme statis -
ti~ ka zna~ajnost na razlikite kaj ispita ni -
ci te so gingivitis i inicijalna parodon-
topatija (p<0,05).

Dodeka za indeksot na AEM, (tabela 4)
ne  notiravme  statisti~ki signifikantni
raz liki na vrednostite kaj nitu edna od is -
pi tuvanite grupi, bidej}i istiot parametar
go notiravme samo kaj ispitanicite so ini-
cijalna parodontopatija.

Vo vrska so rezultatite za gingivalno-
fluidnite nivoa na IL1-α notiravme sta-
tisti~ki signifikantni razliki vo ram ki te
na site ispituvani grupi (p<0,05). Kaj zdra -
vite ispitanici koncentracijata na IL1- α
iznesuva{e 19,3 pq/ml, kaj onie so gin gi vitis
28,27 pq/ml, a kaj parodontopaticni te paci-
enti 59,92 pq/ml. Za IL1−β koncentracionite
vrednosti kaj zdravite iznesuvaa 1,39 pq/ml,
kaj gingivitite 2,05 pq/ml, a kaj onie so ini-
cijalna parodontopatija 5,25 pq/ml.

Razlikite pome|u ovie vrednosti uka -
`aa na statisti~ka signifikantnost kaj si -
te ispituvani grupi (p<0,05, grafikon 2).
Sme ta me deka ova e rezultat na interakci-
jata po me|u parodontopatogenite mikroor-
ganizmi i kletkite na doma}inot. 

Ovaa interakcija go aktivira i prviot
~ekor na inflamatorniot odgovor, koj vodi
do kleto~na aktivacija vo svrzno-tkivniot
del i regrutacija na neutrofilni granuloc-
iti, stadium koj go prezentira i nastanu-
vaweto na ranata lezija kaj klini~ki eve-
dentnata gingivalna inflamacija. Prvite
kletki koi se menuvaat vo ovaa interakcija
se epitelnite kletki. Tie se vsu{nost i
prvite kletki koi pretrpuvaat izmeni od
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Results for IDP at examine groups shows sta-

tistics differently levels for this parameters at all

examine groups (p<0,05  table 2)

For IGI (table 3) we detected statistics signifi-

cant higher levels at the examine groups with gin-

givitis and early periodontitis (p<0,05). While for

index of AEM (table 4) we do not registry signifi-

cant variances in any examine groups, respect the

fact that these values we noted only at the examine

with early periodontitis. 

According with  the results for gingival fluid

levels of IL-1α we noticed statistics significant

differences among all examine groups (p<0,05

graph 1) At the health examiners these levels were

19,3  pq/ml, at the examiners with gingivitis 28,27

pq/ml  and at the examiners with early  periodonti-

tis, levels were rapidly growth from starting level

of 28,27 pq/ml to 59,92 pq/ml. 

Levels for gingival fluid IL1-β concentration at

the health examinations which was 1,39 pq/ml, at

the examiners with gingivitis growth to 2,05 pq/ml

and at the examiners with early periodontitis was

5,25 pq/ml. 

Differences between these levels show high

statistics significant at all examine groups (p<0,05

graph 2). We suppose that this is the results of

interaction between periodontal pathogenic

microorganism and preserve host cells. This inter-

action activate the first step in inflammatory

response which load to cell activation in connec-

tive-tissue  part and recruitment of neutrophyles

granulocytes, stage which presented the initiation

of early lesion at clinical evident gingival inflam-

mation. First cells that are changed in this interac-

tion are epithelial cells. They are really first cells

which sustain changes from bacteria in gingival

sulcus  or periodontal pocket. 
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strana na bakeriite vo gingivalniot sulkus
ili parodontalniot xeb.

Bakteriskata athezija aktivira sekrci-
ja na proinflamatorni medijatori (IL1-α,

IL1-β, TNF- α) od epitelnite kletki. Vo is -
to vreme virulentnite faktori koi difun-
diraat vo svrznoto tkivo, kako i inflama-
tornite medijatori producirani od epitel-
nite kletki gi stimuliraat kletkite na
doma}inot kako: monociti/makrofagi, fib -
ro blasti i mast kletki, da produciraat i
os loboduvaat proinflamatorni citokini
(IL1-β TNF-α, IL-6, IL-12), prostaglandin
PgE-2, histamin, matriksmetaloproteinazi
(MMP-s), koi go degradiraat kolagenot od
svrzno-tkivniot kompleks. Vo pona ta mo{ -
ni te slu~uvawa, klini~ki o~ekuvaniot rast
na nivoata na IL1- α i IL1- β ja prodol`uvaat
ve ri`nata reakcija na osloboduvawa na
mnogu drugi ostanati inflamatorni medija-
tori, koi ponatamu go prodlabo~uvaat in -
fla  matorniot proces. Potvrdata za ovie
slu~uvawa e isto taka prezentirana so his -
to lo{kata verifikacija na progresivnata
lezija, koja go poka`uva procesot na pato-
lo{ kata destrukcija. Sli~ni se rezultati-
te i na Priess i sor. kako i na Kinnane i sor.
koi detektirale zgolemeni ivoa na IL1- α i
IL1- β vo inflamirano gingivalno tkivo, a
ekstremno niski koncentracii registrira-
le kaj zdravi individui (12, 13). Isto taka i
nivoata na TNF-α vo na{ata studija ja pot-
vrdija statisti~ki signifikantnata razli-
ka na vrednostite kaj site ispituvani
grupi. Taka kaj zdravite individui ovie
vrednosti iznesuvaa 12,29 pq/ml, kaj gingivi-
tite se zgolemija na 15,50 pq/ml, a kaj onie so
parodontopatija notiravme rapiden skok na
33,72 pq/ml (grafikon 3). Ovie rezultati
prezentira at visok statisti~ki signifi-
kanten po rast na ingivlno-fluidnite kon-
centracii na ovoj citokin, pred se kaj ispi-
tanicite so ini  cijalna parodontalna bo -
lest, potvrduvaj}i ja negovata uloga kako
kriti~en citokin vo inflamatornite slu -
~u vawa na parodontalnata infekcija, i
tuka sme vo sog las nost so naodite na Beutler

i sor. (15). Sme tame deka TNF- α ima kri ti~ -

Bacterial adhesion activate secretion of pro

inflammatory mediators (IL1-α, IL1-β TNF-α)

from epithelial cells. In same time virulent factors

which diffuse in connective tissue, also and inflam-

matory mediators produced from  epithelial cells

stimulate the host cells in that area like: monocytes

/macrophages, fibroblast and mast cells, to produce

and release pro inflammatory cytokines (IL1-β,

TNF-α, IL-6, IL-12), prostaglandin (PgE2), hista-

mine, matrixmetalloproteinases (MMPs),  which

degrade the collagen from connective-tissue com-

partment. In following clinical occurrence   growth

levels of IL1-α and IL1-β continue the chain reac-

tion of releasing many other inflammatory media-

tors, which furthermore recruitment the inflamma-

tory process. Confirmation of these case is  also

presented by  histological verification of progres-

sive lesion, which indicate the engender the

process of periodontal destruction. The same

results are also the results from Preiss at al. and

Kinane at al., which detected growth levels of IL1-

α and IL1-β at inflamed gingival tissue, and

extreme low concentration registry  at health indi-

viduals (12, 13). 

Also the levels of gingival fluid concentration

of  TNF-α in our study confirmed statistics signif-

icant differences in all groups. So, at health indi-

viduals these levels from 12,29 p/ml grow up to

15,50 at individuals with gingivitis, thus  at indi-

viduals with early periodontitis rapidly growth to

33,72 pq/ml. (graph 3). 

This presented high statistics growth values

for gingival fluid concentration of this cytokine,

also at examine group with early periodontitis, con-

firmed their role as a critical cytokine in inflamma-

tory response to periodontal infection, and so, we

agree with research of Beutler at al. (15). 
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na uloga vo imunolo{kite i patolo{kite
reakcii za vreme na parodontalnata bolest.
Se producira od razli~ni kletki, no makro-
fagite i sli~ni na niv se najva`ni genera-
tori na ovoj medijator vo raniot stadium na
gingivalna inflamacija (16, 17). 

Od druga strana ovoj citokin zaedno so
IL-1β gi stimulira gingivalnite fibrobla-
sti kon zgolemena sekrecija na IL-6, i na toj
na~in sinergisti~ki ja prodlabo~uvaat evi-
dentnata patolo{ka situacija (18, 19).

So ovie rezultati za ovoj inflamato-
ren citokin sme vo soglasnost so istra ̀ u -
va wata na Graves (20), kade za vreme na gin-
givalnata inflamacija e notirano statis -
ti~ ki signifikantno zglemuvawe na nivoa-
ta na TNF-α, samo kaj postara populacija, no
ne i kaj mladi individui. 

Eleviranite nivoa na ovie ispituvani
medijatori na inflamacijata (IL1-α, IL1-β i
TNF- α) vo na{ata studija i istite potvrdeni
vo mno{tvoto literaturni podatoci bi mo -
`e 0le da pretstavuvaat reprezenti na pred -
klini~kata inicijacija na inflamatornite
procesi i potentni indikatori na gingival-
nata i parodontalnata destrukcija.

We consider that TNF-α has a critical role in

immune and pathology reaction during periodontal

disease. It is produce from various kind of cells, but

macrophages and similar to them are the most

important generators of these mediators in the early

stage of gingival inflammation (16, 17), on the

other side this cytokine synergistically with IL1-β
stimulate gingival fibroblast to growth secretion of

IL-6, and so, they destroy the evident pathologic

situation (18, 19).

With these results for this inflammatory

cytokine we are agree with research of Graves (20),

where during the  gingival inflammation was note

statistics significant growth levels of TNF-α, only at

the older population, but not at young individuals.

Conclusion: Elevated levels of these examine

mediators of inflammation (IL1-α,  IL1-β and

TNF-α) in our study and the same confirmed in

many literatures dates can be represent of preclini-

cal initiation of inflammatory process and potent

indicators of gingival and periodontal destruction. 
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Estetskata restavracija na frontal ni te
zabi stanuva se pobarana od strana na paci en -
tite denes. Do sega stomatolozite mo`ea da
izberat neograni~ena slobodna tehnika so kom -
po ziti za korekcija na bojata i formata na za -
bi te ili da upotrebat klasi~ni kera mi~ ki vi -
ni ri. Denes kompletno noviot kompo zi ten sis -
tem im dava na stomatolozite u{te edna op -
cija. Noviot Componeer (Coltene/Whaledent) kom -
poziten sistem ja pravi estetskata res tav  ra -
cija polesna, poefikasna i voedno nudi no va
optimalna, funkcionalna i ekonomi~na es te -
ti ka koja ja imaat i pacientite i sto ma to  lo -
zi te.

Klu~ni zborovi: estetska restavracija, fron -
tal  ni zabi, Componeer

Do skoro stomatolozite mo`ea da iz be -
rat slobodna tehnika so kompoziti ili kla -
si~ ni kerami~ki viniri za estetska res tav -
ra cija na frontalnite zabi (7, 8, 9). So pri -
me nata na  slobodna tehnika vo sloevi po ve -
}e to problemi bea vo izveduvaweto na os -
nov nata anatomska forma kade imame od -
li~ na izvedba no e portebno mnogu vreme, a
po nekolku godini se pojavuvaat temni to~ -
ki zaradi vozdu{nite meur~iwa pri apli -

Patients are increasingly interested in aesthetic
restoration of the front teeth. Until recently, dentists
could use the well-known freehand technique for correc-
tion of the shade and shape of teeth with composites or
use classic ceramic veneers. Today, a completely new
composite system gives dentists another option. The new
Componeer (Coltene/Whaledent) composite system
makes aesthetics restoration easier to make and more
efficient. In addition, it offers a new, optimal, functional
and more economic aesthetics that is beneficial for both
patients and dentists.

Key words: aesthetic restoration, front teeth,
Componeer

Until recently, dentists could use the well-

known freehand technique for correction of the

shade and shape of teeth with composites or use

classic ceramic veneers (7, 8, 9). Although the use

of the freehand layering technique offers excellent

result, it has its own disadvantages. Besides the fact

that is a very time consuming procedure, it also is

very technique sensitive. After several years, dark
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ka cija na kompozitniot materijal {to
pokasno mo`e da dovede do promena na bo ja -
ta na povr{inata na restavracijata (1, 2).
Site ovie problemi se nadminuvaat so
noviot kompoziten sistem so koj se kom bi -
ni raat prednostite za direktna kompozitna
restavracija.

Componeer (Coltene/Whaledent) sistemot
e kompletno nova generacija za restav ra ci -
ja na frontalnite zabi. Toa e sistem pro iz -
ve den industriski ili prefabri~ki po li -
me rizira~ki nanohibriden kompoziten
emaj lov laminat. Lesen za upotreba i fan -
tas ti~na solucija. Ova e nov perfekten sis -
tem koj dava voode{uva~ki lesni res tav ra -
cii na anteriornite zabi so  gotovi kom po -
zi tni laminati, koj go doka`uva i go po ed -
nos tavuva vremeto potrebno za slobodna
teh nika na frontalnite zabi. Kompo zit ni -
te laminati se tenki  0,3 mm zatoa  ne  e pot -
reb na preparacija ili vo odredeni slu ~ai
se pravi minimalno odzemawe na zab na ta
struk tura. Ima doka`ana marginalna adap -
ta cija, a zaradi gotovata anatomska forma
go skratuva  vremeto za rabota za 40%.  Ovoj
sovremen sistem ni ja dava mo`nosta ne sa mo
da se restavriraat zabite tuku i fun da men -
talno da se promenat istite. Dava iz von  red -
ni mo`nosti za restavrirawe na frak tu ri -
ra nite i destruiranite zabi, mor fo lo{ kite
i strukturnite nepravilnosti, dis ko  lo ri ra -
ni te zabi i dijastemite vo fron talnata re -
gi ja, kariesot, traumata, ero zijata, abra zi ja -
ta, frakturite i po ma li te ortodontski
nepravilnosti. Novite Componeer sistemi
za restavracija na anteriornite zabi da va -
at  opcija na tretman za minimalno in va ziv -
na kompozitna restavracija i labora to ris -
ki napravena vinir tehnologija. Di rekt ni -
ot kompoziten sistem dava nova i interesna
dimenzija na tretmanot i nudi za pa ci en ti -
te i za stomatolozite novi ekonomski per -
spektivi i toa samo vo edna poseta.

Aplikacija i klini~ka procedura

Otkako }e se definira indikacijata i
dijagnosti~kata cel za zabite se pravi
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dots might appear on the surface of teeth, due to the

air balloons that were trapped during the composite

application, which affects the shade and aesthetics

of the restoration (1, 2). All this is overcome with

the new composite system which combines the

advantages of direct composite restorations.

Componeer (Coltene/Whaledent) is a com-

pletely new technique for restoration of front teeth.

COMPONEER are polymerised, pre-fabricated

nano-hybrid-composite enamel-shells.  It is a very

easy to use system and a fantastic solution. It is a

perfect system for easy creation of breath-taking

restorations of the front teeth. Due to the fact that

the system uses prefabricated composite laminates,

the time required for making of these restorations is

shorter by 40%. Componeer veneers are 0,3 mm

thin and therefore require minimal or no teeth

preparation. The system proved to offer excellent

marginal adaptation. It offers the possibility for

teeth restoration, but at the same time enables fun-

damental change of the teeth appearance.

Componeer offer successful restoration of frac-

tured and destructed teeth, teeth with morphologic

and structural anomalies, discolored teeth,

diastema in the front, caries, trauma, erosion, abra-

sion, fractures and correction of smaller orthodon-

tic anomalies. It combines the advantages of mini-

mal invasive composite restorations with those of

laboratory fabricated veneers. The direct composite

system gives a new and more interesting dimension

of the treatment and offers patients and dentists

new economical perspectives in a single visit.

Application and clinical procedure

After the confirmed indication and diagnostic

goal, we proceed with making the restoration.  Not

always a perfect restoration is needed; sometimes a

perfect solution for the case in hand is required

instead. The enamel composite veneers are avail-



potrebnata restavracija. Ne treba sekoga{
perfektna izrabotka treba perfektna so -
lu cija za slu~aj. Emajlovite kompozitni la -
mi nati se dostapni  vo tri golemini i dve
raz li~ni transparentni boi: neutralna
(uni verzalna) i svetla (white transparent) ko -
ja e pove}e za pomladi pacienti. So sood -
vet na dentinska boja pod niv sekoja kom bi -
na c ija na boi mo`e da se kreira (10). Ona
{to e va`no e deka se higienski bidej}i se
nao|aat  po eden vo pakovawe.

Formata na zabite se selektira so
ComponeerTM Contour Guide koja e unikatna
transparentna, precizna kontura za selek -
cija na pravata  forma na zabot. Ima 30
raz  li~ni formi koi se dostapni vo 6
golemini. Konturata so soodvetnata gole -
mina se stava vrz zabot {to se restavrira,
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able in three sizes and two different transparent

shades: neutral- universal and white transparent

which is more dedicated to young patients. With

the right dentin shade under the veneer a lot of

shade combinations can be created (10).

Componeer veneers are hygienic to use and conve-

niently individually packed (see figure 1). 

The shape of the teeth is selected with the

ComponeerTM Contour Guide which is a set of

transparent contour guides for the selection of the

right tooth shape. There are thirty different shapes

that are available in six sizes. The contour of the

appropriate size is placed above the tooth which is

being restored and due to the blue transparent

shade it allows optimum contrast of the selected

Slika 1.

Figure 1.

Slika 2. Figure 2.



a zaradi plavata transparentna boja ovoz -
mo  ̀ uva optimum kontrast na selek ti ra ni -
ot zab.

Po selekcijata na goleminata i for ma -
ta se zema soodvetniot emajlov laminat koj
dokolku e potrebno mo`e da se koregira so
okrugol disk so mala brzina i bez voda e naj -
dob ro osobeno koga treba da se adaptira
mar ginalno. Kompozitniot laminat se dr -
`i so specijalno dizajniraniot dr`a~.

Za postignuvawe najdobri rezultati
tre ba da se raboti so koferdam. Pre pa ra ci -
ja se pravi samo ako ima potreba minimalno
ili ne bidej}i laminatot e tenok 0,3 mm.

Se preferira kompletno nagrizuvawe
na emajlot 30-60 sekundi, i na dentinot 15
sekundi, a potoa se ispira 20 sekundi. Pri
total etch metodot se koristi One Coat Bond

koj e podobar za athezija so nanohibridniot
kompozit (4, 5, 6). Bondot se aplicira na
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tooth (see figure 2). After the selection of the size,

the appropriate veneer is picked. If necessary it is

shaped with a round polishing disk with low speed

and no water spray, especially when marginal

adaptation is required. The veneer is hold with a

specially designed holder (see figure 3). Rubber

dam should be used for best results. Teeth are pre-

pared only if needed because the veneers are 0,3

mm thin (see figure 4). Total etching of the enam-

el is recommended for 30-60 seconds, and 15 sec-

onds of the dentin, followed by 20 seconds rinse.

One Coat Bond is used for the total etch method,

which is better for the adhesion of the nanohybrid

composite (4, 5, 6). The adhesive is applied on the

surface of the tooth, after which a transparent

matrix band is placed between the teeth and the

adhesive is polymerized. The composite is applied

on the tooth with a special spatula and the adhesive

Slika 3.

Figure 3.

Slika 4.

Figure 4.



povr{inata na zabot, a potoa se stava
transparentna matrica pome|u zabite i se
polimerizira. So specijalna {patula se
nanesuva kompozit na zabot, a na laminatot
se nanesuva bond koj ne se polimerizira, a
potoa na istiot se adaptira kompozit so
specijalna {patula.

Visoka athezija na kompozit so kompo -
zit se optimizira so mikro retentivnata
povr{ina na kompozitniot laminat (2nm), a
finalniot rezultat e reducirawe na ten -
dencijata za pojava na diskoloracija. Potoa
se adaptira kompozitniot laminat  na zabot
so pritiskawe so specijalnen silikonski
instrument.

Se proveruva postavenosta, okluzijata,
centralnata linija na incizivite i do kol -
ku e dobro se polimerizira prvo od pala ti -
nal no (zaradi namaluvawe na stresot od po -
li merizacijata) pa labijalno sekoja po 30
sek. Po zavr{enata polimerizacija se od ze -
ma at vi{ocite prvo od incizalno, a potoa
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is applied on the veneer but is not polymerised.

Afterwards, the composite is adapted with a special

spatula on top (see figure 5). The strong adhesion

of composite with composite optimises with the

micro-retentive surface of the composite veneer (2

nm), and the final result is reduction of the discol-

oration tendency. Afterwards, the composite

veneer is press adapted on the tooth with a special

silicone instrument (see figure 6). Once this is

completed, the position, occlusion and central line

alignment is checked. If everything is in place,

polymerization is commenced in the direction from

the palatal to the labial for 30 seconds on each side

(in order to avoid polymerization stress). Extras

are removed from the incisal edge and trimming is

done with double sided disks in order to save time.

Polishing is best performed with polishing cups

without water spay, being careful not to over polish

because this will not give the polished shine of the

restoration. Since the veneers are made of compos-

Slika 5.

Figure 5.

Slika 6. Figure 6.



so dupli diskovi se polira pome|u zabite
kako bi se skratilo vremeto se finira i po -
li ra. Ako se prepolira nema da ima sjaj za -
toa podobro e da bide so guma za polirawe
bez voda. Bidej}i kompozitniot laminat e
izraboten od kompoziten ma te ri jal na nego
mo`e da se kreiraat mamelomi na povr {i -
na ta na zabot i  dokolku dojde do o{te tu va -
we mo`e ednostavno da se restav ri ra so
kom pozit. Za postignuvawe na sood vet na es -
te tika se prepora~uva primena na kom po zi -
tot Synergy D6, koj e idealen i sood vet stvu -
va so bojata na kompozitniot la mi nat.

Klini~ki slu~aj 1. Pacient so na ru {e -
na estetika zaradi strukturna nepravil -
nost na kaninite. Kaj pacientot napravivme
minimalna preparacija, ja opredelivme so -
od vetnata forma i golemina i gi ap li ci -
rav me kompozitnite laminati so uni ver -
zal  na emajlova boja.

Klini~ki slu~aj 2. Pacientka so stari
kompozitni restavracii vo frontalnata
regija koi estetski i funkcionalno ne za -
do voluvaat. Po otstranuvaweto na starite
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ite, mamelons cab be shaped on the surface and if

a mistake is made it can easily be corrected with

composite. In order to reach excellent esthetics, the

use of Synergy D6 is recommended, which is ideal

and corresponds with the shade of the composite

veneer. 

Clinical Case 1. Defective aesthetics of

canine teeth due to structural anomalies. The teeth

are minimally prepared, the shape is determined

and Componeer is applied in universal enamel

shade. 

Clinical Case 2. Female patient presents old

restorations in the frontal region with damaged aes-

thetics and function. After removal of the old

restorations, shade and shape were matched.
A1/B1 Synergy D6 was used along with universal

enamel shade of the enamel composite veneer.
Teeth were slightly prepared and definitely restored

with Componeer according to the procedure

described before.

Slika 7. a) Naru{ena estetika na kaninite zaradi
strukturna nepravilnost        
b)  definitivna restavracija so componeer

a)

b)

Figure 7. (a) Defective aesthetics of canine teeth due to
structural anomalies. Picture (b) Definite restoration with
Componeer

a)

b)



res tav racii, ja odredivme formata i bojata
na zabite. Upotrebivme A1/B1 dentinska
bo ja na komozit Synergy D6, a univerzalna
emaj lova boja na kompozitniot emajlov la -
mi nat. Prepariravme minimalno, a po pret -
hod no prika`anata procedura gi aplici -
rav me kompozitnite laminati.  

Stari kompozitni restavracii so ne za -
do volitelna estetika:

Diskusija

Sovremenite restsvrativni materijali
pretstavuvaat ednostavno i kvalitetno re -
{e nie vo sekojdnevnata stomatolo{ka prak   -
tika. Nanohibridnite kompoziti ovoz mo -
`u vaat rekonstrukcija na nadvore{niot
oblik i boja kako reprodukcija na vnat re { -
na ta struktura na zabite (3). Estetskata
res  tavracija mora da gi imitira opti~kite
svoj stva na prirodniot zab, pa slobodno
mo`eme da zaklu~ime deka novite kompo -
zit ni materijali i athezivni sistemi denes
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Discussion

Contemporary restorative materials present

simple and high-quality solution in the everyday

practice. Nanohybrid composites allow reconstruc-

tion of the outer shape and shade as well as repro-

duction of the inner structure of teeth (3). Aesthetic

restorations may imitate optical characteristics of

natural teeth. Therefore, it can be concluded that

the new composite materials and adhesive systems

give many opportunities in the aesthetic restorative

procedures (11, 12).

From what was shown, it is apparent that the

new composite system is easy and efficient to use.

One visit is sufficient for quality dental restorations

with excellent aesthetic results without the hassle

of taking impression or using the lab. The system

offers an optimal choice of shade, shape and struc-

ture. Componeer composite veneers optimize and

simplify restorative density and offer an option for

Figure 8. Old restorations with damaged aesthetics:
(a) before treatment (b) removal of the old restorations,
minimal preparation (c) definitive restoration with
Componeer.  

a)

b)

v)

Slika 8. a) izgled pred tretman; b) otstranuvawe
na starite restavracii, mini mal na preparacija; v)
definitivna restavracija so componeer sistemot

a)

b)

v)
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davaat golemi mo`nosti vo estet ski te
rekonstruktivni postapki (11, 12). Od pri -
ka`anoto mo`eme da zaklu~ime deka no vi ot
kompoziten sistem ima lesna i efi kas na
upotreba, dovolna e samo edna poseta da se
dobijat kvalitetni dentalni res tav ra cii
so odli~ni estetski rezultati pri {to ne e
potrebna laboratorija i zemawe na ot pe -
~atok, ima optimalno podesuvawe vo iz bor
na boja, forma i struktura. Componeer kom -
pozitnite laminati ja optimiziraat i
poednostavuvaat restavrativnata stomato -
lo gija i davaat nova opcija za funkcija,
ekonomija i estetika {to e benefit kako za
nas doktorite taka i za pacientite.
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function, economy and aesthetics which is benefi-

cial for both dentists and patients. 



Primenata na elektivnata modificirana
disekcija na vratot kaj pacientite so oralen
kancer i klini~ki nepalpabilni matastazi
t.e klini~ki negativen vrat, (N0) e predmet na
stru~ni dabati po dolgi godini. CEL: Celta
na ovoj trud e da ut vr di me kolku e verodostoj-
na predoperativnata dijagnostika na okult-
nite vratni metastazi kaj pacientite so
ora  len karcinom i klini~ki negativen vrat.
Za taa cel prvo ke ja procenime mo`nosta za
rana detekcija na metastatskite limfni jaz -
li na vratot so palpacija i kompjuterska to -
mo grafija KT, vtoro ke ja utvrdime incidenca-
ta na metastatskite limfni jazli vo vrat-
nite disektati so patohistolo{ka analiza.
MATERJAL I METODI: Selektirani se 55 pa -
ci enti so oralen kancer i N0 klni~ki negativ-
en vrat tretirani na klinikata za maksilo-
facijalna hirurgija vo 4 godi{en pe ri od. Hi -
rur {kiot tretman se sostoi od resekcija na
primarniot tumor i elektivna vratna disek-
cija. REZULTATI: Patohistolo{kite naodi
se sov pa |a at so naodite od CT vo 75% od slu ~a -
evi te, So palpacija to~no bea dijagnostici-
rani 37 od 55 pacienti 65%. Kaj 16 pacienti ne
bea dijagnosticirani po zi tivni limfni jazli
nitu so palpacija nitu so CT. Od istite kaj 6
pacienti ima{e samo eden pozitiven jazol, kaj
9 pacienti 2 do 3 pozitivni l.j. ZAKLU^OK:
Elektivnata modificirana disekcija e oprav-

Elective modified neck dissections used in treat-
ment of patients with oral cancer and clinically negative
N0 neck is still subject of debate between supporters and
opponents. AIM: The purpose of this investigation is to
determine advantages of elective neck dissection END.
For that reason first we evaluated the accuracy of pre-
operative assessment of occult nodal metastasis by CT
computer tomography and palpation. Second we ana-
lyzed the incidence, extent and distribution of nodal
metastasis in neck dissections from patients with clini-
cally negative N0 neck. MATERIAL AND METHODS: A
series of 55 patents with oral cancer undergoing elective
modified neck dissection simultaneously with resection
of primary intraoral cancer in the period of 1998-1003
formed the basis of the present study. RESULTS: Overall
accuracy of palpation and CT assessments was 65% and
75% Six tin of the 36 histological positive necks had
been assessed as negative on both palpation and CT. Six
patients of them had only one positive lymph node, 9 had
2 or 3 positive L.N.  CONCLUSION: We conclude that
elective modified neck dissections is important part of
initial surgical treatment for patients with oral cancer
because of the high incidence of sub clinically met stat-
ic nodes. We find out that preoperative accuracy of pre-
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dana kaj pacientite so oralen kancer poradi
golemata incidenca na subklni~ki metastazi
koi ne se detektibilni so standardnite dijag-
nosti~ki me todi.

Klu~ni zborovi: oralen kancer, klini~ki nega-
tiven vrat, 

Tretmanot na pacientite so oralen pla -
no ce lularen karcinom e seriozen problem
poradi visokiot stepen na malignitet na
planocelularniot karcinom kako i viso ki -
ot stepen na mortalitet. Naj~esta pri~ina
za letalen ishod kaj ovie pacienti se vrat-
nite metastazi i lo kal nite recidivi. Tret -
ma not na primarniot tu mor e radikalna ek -
ci zija i radikalna biopsija ko ja mo`e da e
kombinirana so parcijalna re sek  cija na
kos  kata vo slu~ai koga e zafatena so malig -
ni ot proces. 

Vratnite metastazi se otstranuvaat hi -
rur {ki (vratni disekcii). Vratnata disek-
cija prv ja vovel Crile 1905 g., poznata kako
radikalna vrat na disekcija. Denes se koris-
tat poveke vi dovi disekcii koi se podeleni
spored tajmingot, obe mnosta i indikaciite.
Spored prviot kriterium (tajmingot) pode-
leni se na simultani (koi mo`at da bidat vo
kontinuitet ili diskontinuirani) i odlo -
`e ni; - spored obemnosta mo ̀ e da bidat
radikalna, modificirana и selektivna
(mo`at da bidat supraomohioidna, supra hi -
oidna, anteriorna, lateralna i niska vrat-
na disekcija). Spored posledniot kriteri-
um (in di ka cii) se elektivna ili preventiv-
na, terapiska i palijativna. Za tretmanot
na pacientite so zgolemeni i konfluirani
metastatski vratni liomfni jazli postoi
konsenzus me|u hirurzite - izborot e ra di -
kal na ili modificirana ra di kal na vratna
disekcija. Me|utoa, seu{te postojat kon -
tra  verzni stavovi vo tretmanot na vratnite
limfni jazli kaj pacientite so klini~ki
negativen vrat t.e. nepalpabilni vratni
limf  ni jazli. Edna grupa avtori se zalaga
za elektivna disekcija na vratot t.e. ots -
tra nuvawe na vrat  nite limfni jazli kaj
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operative diagnosis of metastasis by routine methods
palpation and CT remains poor.

Key words: oral cance, clinically negative N0, 

Treatment of the patient with oral squamous

carcinoma is serious problem, both because of high

mortality rate and high malignancy grade of the

cancer. Local recurrence and neck metastases are

main reason for death. Treatment protocol for oral

cancer patients involves radical excision of the

tumor with or without resection of the bones and

neck dissections for the neck metastases.

Crile described first neck dissection in 1905

year and is still option called radical neck dissec-

tion. Nowadays several types of neck dissections

are performed. Dissection is prophylactic if they

are preformed in the same time with resection of

the primary tumor and with no clinical evidence of

neck metastases, or therapeutic if they are per-

formed when there is clinical evidence of neck

metastases. There are three types of modified radi-

cal neck dissections and four types of selective

neck dissections that are routinely performed on

patients with oral cancer at different clinical stage

of the disease.

Surgical procedure for patients with oral can-

cer and clinically evident neck metastases is well

defined and involves radical excision of the pri-

mary tumor and radical or modified radical neck

dissection. But still there are controversial strate-

gies for the primary management of the neck

among patients with oral cancer without clinical

nodal metastases. The neck of these patients has

been managed by the following strategies; 1.pro-



pacientite kaj koi so kli ni~ki i parakli-
ni~ki ispituvawa ne se najdeni zgolemeni,
odnosno suspektni limfni jaz li. Ovie
avtori svojot stav go baziraat na soz -
nanieto deka procentualnata zastapenost
na vratnite metastazi e do 57 % kaj pacien-
tite so klini~ki negativen vrat nezavisno
od goleminata na primarniot tumor (T), a
u{te pointeresen e faktot deka kaj pacien-
tite so oralen karcinom T1 i T1 incidenca-
ta na okultnite metastazi e od 20% - 30%.
Poradi toa ovie avtori smetaat deka dobra-
ta prognoza na pacientite so oralen kancer
zavisi od pravovremeno hi rur {ko lekuvawe
na vratnite metastazi (tabela 8). 

Vtorata grupa avtori se zalaga za dobra
predoperativna dijagnostika. Tie smetaat
deka so postoe~kite sofisticirani dijag-
nosti~ki me to di kako KT i MRI i nivno
koristewe vo predoperativnata dijagnosti-
ka kaj pacientite so oralen kancer mo`e da
se selektiraat onie pa ci enti kaj koi }e
bide neophodna vratnata disekcija. Ovie
metodi se so visok stepen na senzitivnost,
no sepak kaj 20% od pacientite okultnite
metastazi kaj klini~ki negativen vrat os -
ta nuvaat nedijagnosticirani.

Celta na ovoj trud e da utvrdime kolku
e verodostojna predoperativnata dijagnos-
tika na okultnite vratni metastazi od kaj
pacientite so oralen karcinom i klini~ki
negativen vrat (T1-T4, N0). Za taa cel his -
topatolo{kite naodi od vratnite disek-
tati na  pacientite so oralen karcinom T1-
T4 N0, se komparirani so predoprativnite
naodi od palpacija, KT I MRI na vratot. 

Materijal i metodi

Obraboteni se istoriite na bolest na
pacientite so oralen karcinom koi bile
tretirani na Klinikata za maksilofaci-
jalna hi rur gija vo Skopje vo period od 4
godini. Za ova ispituvawe selektirani se
pacienti so OSCC no so klini~ki nepalpa-
bilni limfni jazli, odnosno N0. Vo anal-
izata bea vklu~ni KT i MRI na odi te za
evaluacija na vratnite metastazi. Kaj site
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phylactic neck dissection, 2. Careful observation

after surgical resection of a primary cancer. First

strategy is based on the fact that sub clinical nodal

metastases are very difficult to diagnose, occult

nodal metastases are present in 57% of all patients

with clinical negative neck even more patients in I

and II stage of the disease incidence of occult

metastases is 20% to 30%.

Surgeons who assume that accurate detection

of nodal metastases can be achieved using new

technology as KT and MRI in preoperative screen-

ing of the patients accept second strategy.

Despite high sensitivity rate of MRI and KT

screening procedures, still 20% of the occult neck

metastases in patients with oral cancer and clinical-

ly negative neck remain undiagnosed.

We have set in this work goal to determine the

possibility of preoperative detection of 

Occult metastases in patient with oral cancer

and clinically negative neck (T1-T2 N0).

For that purpose we compared clinical staging

of the neck derived through manual palpation,

computerized tomography and magnetic reso-

nance, with the postoperative pathohistological

staging. 

Material and Method

Patients with oral cancer have been included in

this research, all of which have been hospitalized

on the clinic for maxillofacial surgery in Skopje in

4-year period. Selected patients were with oral can-

cer and clinically negative neck N0. The radiologi-

cal examination has been performed at the

Radiological Institute n Skopje, performing KT

and MRI screenings to all patients ( fig.1). The cri-



pacienti bila pravena radikalna ekcizija
na primarniot tumor i elektivna selektiv-
na diesekcija i toa supraomohioidna ili
lateralna disekcija (slika 1).

Osnovni kriteriumi za diagnostici-
rawe na vratnite metastazi so KT se onie
koi gi pos ta vil Van de Breeckel i se op{to
prifateni: - di men   zija na limfen jazol nad
15 mm, centralna nek roza, cisti~na degene -
racija i iregularni ivi ci, nemo`nost
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teria of metastasis lymph nodes using CT were

according Van de Breecel; 1.lymph node diameter

more than 15 mm, 2.central necroses, 3. Central

lucency with rim enhancement, 4 extra capsular

spread with irregular borders of the lymph node

(fig.2, 3).

Biopsy material of the primary tumor and of

neck dissection was analyzed in the institute for

Histopathology in Skopje.

Slika 1. Vraten disektat

Figure 1. Neck dissection

Slika 2. KT na vrat

Slika 3. KT na vrat

Figure 2. KT on neck

Figure 3. KT on neck



limfniot jazol da se razgra ni ~i od okol-
nite strukturi (slika 5 i 6). Bi op ti~ niot
materijal i vratnite disektati se obra bo -
teni vo Institutot za patologija, kade se
anlizirani vratnite jazli od aspekt na pos-
toewe ili ne na metastatski depozit.

Rezultati i diskusija

Od vkupno 30 pacienti 22 bile ma`i, 8
`e ni. Najmlad pacient bil na 30 godi{na
voz rast, a najstar na 76 godi{na vozrast.
Naj~esto primarniot tumor bil lo ka li zi -
ran na jazik –13 pacienti, na bazata na oral-
nata praznina kaj 7 pacienti, na alveolaren
greben na mandibula kaj 3 pacienti, na mak-
sila kaj 4 pacienti, retromolaren triagol-
nik kaj 2 pacienti i na meko nepce kaj 1
pacient (tabela 1) ( slika 4 i 5).
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Results and discussion

From 30 patients 22 were man and 6 women;

age range was from 30 to 76.  

Tongue was most frequent localization of the

primary tumor, then floor of the mouth, processus

alveolaris of mandible and maxillae and trigonum

retromolare (table 1) ( figure 4, 5)

Patohistological neck metastases were proven

in 14 patients who were clinically non-palpable.

Eight of this patient had more than one positive

lymph node (table 2). In I, II and III neck level

were found neck metastases in two patients, 5

patients had metastases in I and II neck level and in

7 patients neck metastases were found only in I and

II neck level. In the V-the neck level we did not

found metastasis lymph node (figure 3). Biggest

Slika/Figure 4. Slika/Figure 5. 

TABELA 1. DISTRIBUCIJA
NA KARCINOMOT SPORED LOKALIZACIJA

T1 T2 T3 T4 N0 N+

Jazik 4 5 2 2 9 4

Baza na usna {uplina 1 4 2 0 4 3

Processus alv. mand. 0 2 1 0 0 3

Processus alv. max. 0 1 2 1 3 1

Tigonum retromolare 0 0 1 1 0 2

Tvrdo i meko nepce 0 1 0 0 0 1

Vkupno 5 13 8 4 16 14

TABLE 1. DISTRIBUTION OF ORAL CANCER BY
LOCALIZATION

T1 T2 T3 T4 N0 N+

Tonguae 4 5 2 2 9 4

Floor of the mouth 1 4 2 0 4 3

Processus alv. mand. 0 2 1 0 0 3

Processus alv. max. 0 1 2 1 3 1

Tigonum retromolare 0 0 1 1 0 2

Fard and soft palat 0 1 0 0 0 1

All 5 13 8 4 16 14



I pokraj toa {to so palpacija ne bile
dijagnosticirani zgolemeni limfni jazli,
patohistolo{ki se potvrdeni vo vratniot
disektat metastaski limfni jazli kaj 14
pacienti t.e. kaj 46%. Duri 8 od niv imale
pove}e od eden pozitiven  limfen jazol t. e.
PH N2a (tabela 2).

Vo klini~ki stadium na primaren
tumor T1 se javile 5 pacienti, T2 13 pacien-
ti, T3 8 pacienti i T4 4 pacienti (tabela 3).
Najgolem pozitiven limfen jazol be{e so
golemina od 26 mm. a najmal so 11 mm. Kaj 2
pacienti od 14 metastatskite limfni jazli
bile vo I, II, i III vraten kvadrant, kaj 5 paci-
enti vo I i II vraten kvadrant, a kaj 7 paci-
enti samo vo II vraten kvadrant. Kaj nieden
pacient nemalo pozitiven limfen jazel. vo
V kvadrant (slika 6).
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diameter of the metastasis lymph node was 26 mm

and smallest 11 mm.

Most frequent were patients (21) with primary

tumor T2 and T3, 5 patients with T1 primary tumor

and 4 with T4 primary tumor (table 3). 31% of the

patients with T1 and T2 primary tumor had metasta-

tic lymph nodes. 65% of patients with primary

tumor T3 and T4 had patohistologicly proven

metastatic lymph node (table 4). Umeda found that

the incidence of neck metastases is 34% in patients

with N0 neck and 64% in patients with N1 and N2

neck. In his study neck metastases were found in

TABELA 3. T STADIUM VO ODNOS NA Ph NAOD 

T1 T2 T3 T4 Vkupno

Ph N0 4 8 2 2 16

Ph N+ 1 5 6 2 14

TABLE 3. T STAGE IN CORRELATION WITH Px
FINDINGS

T1 T2 T3 T4 All

Ph N0 4 8 2 2 16

Ph N+ 1 5 6 2 14

TABELA 2. Ph NAOD NA VRATNI METASTAZI

Ph N0 Ph N1 Ph N2

Kl N0 16 6 8

TABLE 2. Px FINDINGS IN NECK METASTASES

Ph N0 Ph N1 Ph N2

Kl N0 16 6 8

Slika 6. 

Figure 6. 



Kaj 31% od pacientite so golemina na
pri maren tumor T1, T2, se doka`ani metas-
taski limfni jazli vo vratniot disektat za
razlika od 65% od pacientite so T3, T4, go le -
mina na primaren tumor (tabela 4). Umeda (8)

vo svojot trud objavil deka pri elektivna
disekcija incidencata na vratni metastazi e
34% kaj N0 vrat ,a pri terapiska imedijatna
disekcija N1 i N2 vrat 64%. Vo negovata
studija isto taka vo vtoriot vraten kvadrant
e naj~est naodot na pozitivni limfni jazli
kaj 59% od pacientite. Woolgar (11) histo-
lo{ki obrabotila 152 vratni disektati na
pacienti so N0. Metastazi histolo{ki doka -
`a la kaj 21% od site 152 disektata, a 56% od
pozitivnite limfni jazli. bile so dimenzi-
ja 10mm ili pomala. Duri kaj 75% od pozi-
tivnite vratni disektati metastazite bile
vo I i II vraten kvadrant. Procentot na paci-
enti so pozitivni vratni jazli vo nejzinoto
ispituvawe e pomal od na {i ot naod a toa se
dol`i na faktot {to vo na{ata serija se
po~esti pacientite so T3 i T4 tumor. Pro mo -
torot na elektivnata funkci onal na di sek  -
cija Byers (3) objavil retrospektivna stu dija
na 428 pacienti so klini~ki negativen vrat
koi bile tretirani so elektivna modifici-
rana disekcija. Incidencata na pozi tiv   nite
limfni jazli bila 35% za pacienti te so
orofaringealen kancer. Naj~esta gru pa na
limfni jazli koi bile zafateni so me ta -
staski depozit bile submandibularnite i
jugulodigastri~nite. Toj potvrduva deka in -
ci dencata na pozitivni limfni jazli kaj
pacienti so T3 i T4 tumor e signifikantno
pogolema od pacientite so T1 i T2 tumor.

Rezultatite vo odnos na predoperativ-
nata mo`nost za dijagnoza na vratnite me ta -
tstazi so pomo{ na KT i MRI se slednive:
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TABELA 4. T STADIUM VO ODNOS NA Ph NAOD 

T1+T2 % T3+T4 %

Ph N0 12 67 4 33

Ph N+ 6 33 8 67

Vkupno 18 100 12 100

59% of the patients in II neck level. Woolgar found

that 21% of 152 neck dissectats from patients with

N0 neck had nodal metastases. Metastatic nodes in

56% were smaller than 10 mm, and 75% of neck

metastases were in I and II neck level. Incidence of

nodal metastases in our work is higher that in

Woolgar’s investigation probably because in our

study more patients were with tumor T3 and T4.

Byers is promoter of elective neck dissection, he

found incidence of 35% nodal metastases in 428

patients with N0 neck. 

Results of preoperative clinical evaluation of

neck showed that:

� 14 out of 30 clinical N0 patients were

proven patohistologicly N+

� KT was accurate in 21 patients, with false

positive 4 and false negative in 5 patients

(table 5).

� MRI was accurate in 25 patients with false

negative in 2 and false positive in 3 patients

(table 6, 7).

TABLE 4. CLINICAL T STAGE IN RELATION WITH Px
FINDINGS

T1+T2 % T3+T4 %

Ph N0 12 67 4 33

Ph N+ 6 33 8 67

All 18 100 12 100

TABLE 5. CORRELATION BETWEEN KT FINDINGS
AND Px FINDINGS ON NECK METASTASES

KTM N0 KTM N1 KTM N2 Σ

Ph N0 12 4 0 16

Ph N1 3 3 0 6

Ph N2 2 2 4 8

Σ 17 9 4 30



� So klini~ka palpacija ne se dijag-
nosticirani, a patohistolo{ki se
pot vrdeni pozitivni limfni jazli
kaj 14 od vkupno 30 pacienti.

� So KT to~no se dijagnosticirani 21
od 30 pacienti(70%); la`no pozi-
tivni bile 4 (13%) od pacientite, a
la`no negativni 5 pacienti (17%)
(ta bela 5).

� So MRI to~no dijagnosticirani se 25
od 30 pacienti (83%), la`no negativ -
ni se 2 pacienti (7%), a la`no po zi -
tiv ni se 3 pacienti (10%) (tabela 6 i
7).
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TABELA 5. KORELACIJA POMEGU
KT NAOD I Ph NAOD NA VRATNI METASTAZI

KTM N0 KTM N1 KTM N2 Σ
Ph N0 12 4 0 16

Ph N1 3 3 0 6

Ph N2 2 2 4 8

Σ 17 9 4 30

TABELA 6. KORELACIJA POMEGU MRI NAOD  I
Ph NAOD NA VRATNI METASTAZI

MRI
M N0

MRI
M N1

MRI
M N2

MRI
M N2

Ph N0 13 3 0 16

Ph N1 2 4 0 6

Ph N2 0 2 6 8

Ph N2 15 9 6 30

TABELA 7. PROPORCIJA NA TO^NO
DIJAGNOSTICIRANI PACOENTI SO KT I MRI

palp. KT MRI

pacienti 16/30 21/30 25/30

procenti 53,3 70 83

senzitivnost
na metodata 66% 85%

specifi~nost
na metodata 75% 83%

It is obvious that detection of occult nodal

metastases is problem even with sophisticated radi-

ological procedures. Crile once said that palpable

nodes may be reactive nodes, on the contrary

metastatic nodes may be undetectable by palpation.

All surgeons agree that early detection and

elimination of nodal metastases is imperative in

treatment of patients with oral cancer. Many

authors suggest “wait and see” policy for patients

with oral cancer and N0 neck in order to avoid

unnecessary neck dissections. Stuckensen (8)

found prognostic value for nodal metastases of

MRI to be 90%, KT 81% and palpation 78%.

Ogura (7) in his work presented that palpation and

KT investigation have similar prognostic value of

nodal metastases, only 62%. Braams (1) found that

overall accuracy of MRI and KT for nodal metas-

TABLE 6. CORRELATION BETWEEN MRI
FINDINGS AND PH FINDINGS ON NECK METASTASES

MRI
M N0

MRI
M N1

MRI
M N2

MRI
M N2

Ph N0 13 3 0 16

Ph N1 2 4 0 6

Ph N2 0 2 6 8

Ph N2 15 9 6 30

TABLE 7. SENSITIVITY AND SPECIFICITY
OF PALPATION, KT AND MRI

palp. KT MRI

patients 16/30 21/30 25/30

percentage 53,3 70 83

sensitivity 66% 85%

specificity 75% 83%



Jasno e deka dijagnostikata na subkli-
ni~ki pozitivni limfni jazli kaj pacien-
tite vo po~etniot klini~ki stadium na bo -
les ta e oso be no te{ko. Zgolemenite palpa -
bil ni limf ni jaz li mo`at da bidat reak -
tiv ni, a metastat ski te limfni jazli da bi -
dat nepalpabilni (Crile). Trg nu vaj}i od fak -
tot deka postoeweto na metastatskite limf -
ni jazli vo inicijalniot stadium na bolesta
se od najgolemo pro g nos ti~ ko zna ~e we, niv -
no to otkrivawe i otstranuvawe e impera-
tiv pri hirur{kiot tretman na pacientite
so OSCC. Mnogu avtori tvrdat deka sofis -
ti  ci ra ni te RTg metodi KT i MRI se so
golema to~nost vo dijagnostikata na pozi -
tiv  nite limf ni jazli, pa prepora~uvaat pa -
ci entite so N0 kli ni~ ki vrat i N0 RTg da
bidat sledeni po princip na „wait and see“ so
{to bi se izbegnala elektivnata disekcija.
Stuckensen (8) tvrdi deka prognosti~kata
vred nost na MRI e 90%, na KT e 81%, a na
fizi~ka egzaminacija 78%, a Ogura (7) vo
svo ite istra`uvawa na{ol deka kaj klini~ki
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TABELA 8. INCIDENCA NA OKULTNI METASTAZI VO N0 STADIUM KAJ ORALEN KARCINOM PO AVTORI 

TABLE 8. INCIDENSE OF OCULT METASTASES IN N0 NECK IN ORAL CANCER PATIENTS 

godina
/ year

Broj na pacienti so N0

/ number of patients

T stadium
/ t stage

Okultni metastazi %
/ ocult metatsases %

Vandenbrouck 1980 75 T1-T3 48%

Johnson 1980 40 T1 36%

Bradfield 1983 98 T1-T2 20%

Teichgraeber 1984 48 T1-T2 35%

Spiro 1980 92 T1-T2 27%

Cunningham 1986 23 T1-T2 35%

Fakih 1989 70 T1-T2 47%

Ho 1992 28 T1-T2 42%

Franceschi 1993 211 T1-T2 31%

Persky 1999 35 T1-T2 22%

Khaldoun 1999 137 T1-T2 41%

Woolgar 1999 152 T1-T2 21%

tases in patients with N0 neck is only 68%. The

reason for that is the fact that 56% of node metas-

tases are 10 - 15 mm in diameter. Woolgar and

Beenken (2) realized that high sensitivity criteria

for nodal metastases as nodal necroses and cystic

changes are rarely present in patients with N0

neck.

Patients with oral squamous carcinoma and

clinically negative neck N0 have high incidence of

nodal neck metastases from 25% to 45% according

to different authors. Incidence of nodal metastases

in patients with T3 and T4 primary tumor is even

higher. Preoperative detection of occult nodal

metastases even with sophisticated radiological

procedures as KT and MRI is limited. These results

support the use of elective, selective neck dissec-

tion in patients with clinically node-negative squa-

mous cell carcinoma of oral cavity.



negativen vrat N0 senzitivnosta na palpacija-
ta i KT  e sli~na i e 62%.

Braams (1) na{ol deka senzitivnosta na
KT i MRI kaj pacient so N0 vrat e 68%, a
vkupnata to~nost okolu 78%. Spored nego
ne e za iznenenaduvawe {to KT i MRI ne ma -
at golema senzitivnost pri detekcija na po -
zi tivni limfni jaz li kaj N0 zatoa {to 56%
od pozitivnite limfni jazli vo negovite is -
tra ̀ uvawa se so dimenzii od 10-15 mm i so
mik rometastazi. Woolgar i Beenken (2) sme ta -
at deka radiolo{kiot kriterium kako tu -
mor na nekroza i cisti~ni promeni koi se
vi soko specifi~ni za metastatskite depoz-
iti se mnogu retki kaj pacienti so klini~ki
N0 vrat. Vsu{nost, kaj pacientite kaj koi po
elektivnata disekcija vo vratniot disektat

patohistolo{ki ke se doka`at pozitivni
limfni jazli pove}e od edna i vo pove}e
vrat ni kvadranti }e bide sovetuvana radi -
ote rapija.

Da zaklu~ime, incidencata na metastat -
skite limfni jazli kaj pacienti so OSCC i
N0 e visoka i spored razni avtori varira od
25%-45%. In ci den cata kaj T3 i T4 tumorite
e duri do 60%. Mo`nosta za detekcija na
subklini~kite metastatski limfni jazli so
KT i MRI e daleku po dobra od klini~kata
palpacija no sepak e limitirana. Zatoa sme -
tame deka elektivnata disekcija i toa modi-
ficiranata-funkcionalna i supraomo-
hioidna se opravdani i korisni kaj pacien-
tite so OSCC i N0.

MAKSILOFACIJALNA HIRURGIJA

210 Maked Stomatol Pregl 2011; 35 (5-6): 201-210. 

Literatura / References

1. Nodal spread of squamous cell carcinoma of the oral

cavity detected with PET-tyrosine, MRI and CT.

Braams JW, Pruim J, Nikkels PG, Roodenburg JL,

Vaalburg W, Vermey A J Nucl Med 1996 Jun;

37(6):897-901. 

2. Magnetic resonance imaging in the assessment of

cervical nodal metastasis in oral squamous cell car-

cinoma. Beenken SW, Krontiras H, Maddox WA,

Peters GE, Soong S, Urist MM Clin Radiol. 1999

Feb;54(2):90-4. 

3. Can we detect or predict the presence of occult

nodal metastases in patients with squamous carci-

noma of the oral tongue? Byers RM, El-Naggar AK,

Lee YY, Rao B, Fornage B, Terry NH, Sample D,

Hankins P, Smith TL, Wolf PJ. Clin Radiol 1997

Dec;52(12):927-32. 

4. Computed tomography and lymhoscintigraphy to

identify lymph node metastases and lymphatic

drainage pathways in oral and oropharyngeal squa-

mous cell carcinomas. Freire R.S. Addah. Eur Arch

Otorhinolaryngol 2003 260:148-152.

5. Improving diagnostic accurecu of cervical metastasis

with computed tomography and magnetic resonance

imaging. Hilsmaer Pj, Schuller DE. Arch Oto -

laryngol Head Neck Surgery 1990,116:1297-1301.

6. Primary neck menagement among patients with can-

cer of the oral cavity without clinical nidal metas-

tases: a disision and sensitivity analysis. Kaneko S.,

Yoshimura T. Head and Neck 2002; 24: 582-590.

7. Diagnostic accuracy of computed tomography for

cervical metastasis at different anatomical levels in

carcinoma of the tongue. Ogura I.et all.

Dentomaxillofacial Radiology (2001) 30,246-248.

8. Staging of the neck in patients with oral cavity

squamous cell carvinomas: a prospective compari-

son of Pet, ultrasound, Ct and MRI. Stuckensen

Tankred at all. Journal of Cranio-Maxillofacial

Surgery (2000) 28,319-324. 

9. Criteria for diagnosing lymph node metastasis from

squamous cell carcinoma of the oral cavity: a study

of the relationship between computed tomographic

and histologic findings and outcome. Umeda M,

Nishimatsu N, Teranobu O, Shimada K. Head Neck

1998 May;20(3):232-9.

10. Screening recurrence and lymph node metastases in

head and neck cancer: the role of computer tomogra-

phy in follow-up Valentina Rivelli, at all. Head &

Neck Oncology 2011, 3:18 doi:10.1186/1758-3284-

3-18.

11. Correlation of histopathologic findings with clinical

and radiologic assessments of cervical lymph-node

metastases in oral cancer. Woolgar JA. Int  J Oral

Maxillofac Surg. 1995 Feb;24(1 Pt 1):30-7.

12. Pathology of the N0 neck. Woolgar JA. Br J Oral

Maxillofac Surg 1999 Jun;37(3):205-9. 

13. The role of MRI scaning in the diagnosis of cervi-

cal lymphadenophaty. Wilson GR, McLean NR,

Chipinddale A. Br J Plast Surg 1994; 47: 175-179.

14. Magnetic resonance imaginig in the assessment of

vervical node metastesis in ral sqaumous  cell carci-

noma. Wide JM, at al. Clin. Radiolog. 1999

Feb.54(2):90-4.



Va`en aspekt vo promocijata na oralnoto
zdravje, opfa}ajki metodi i merki za spre ~u va -
we ili stopirawe na zaboluvaweto pretstavu-
va stomatolo{kata edukacija.

Cel na na{eto istra`uvawe be{e da gi de -
ter minirame vrednostite na OHI indeksot,
in deksot na gingivalna inflamacija i gingi vo -
ra  gija (Silness i Löe), kaj site ispitanici, pred i
tri meseci po sproveduvaweto na stomatolo{ -
koto vospituvawe, kako i procenka za vlijanie-
to na sprovedenata stomatolo{ka edukacija na
sozdavaweto pravilni oralno-higienski naviki
kaj ispitanicite, kako i efektot na tie navi-
ki vrz zdravjeto na oralnite strukturi.

Za realizacija na postavenata cel bea pro-
sledeni 60 ispitanici, od obata pola, na voz -
rast od 15 ‡ 19 godini, so ist higieno-dietet-
ski re`im. Site ispitanici, kako i nivnite
starateli/vospituva~i bea educirani za pri-
mena na pravilen higieno-dietetski re`im so
primena na stomatolo{koto vospituvawe i
demonstracija na ~etkawe na zabite na model i
na sekoj poedinec individualno.

Pri klini~kiot pregled napraven so sonda
i stomatolo{ko ogledalce kaj ispitanicite se
izvr{i: odreduvawe na KER indeksot, registra-

Important aspect of the promption of the oral
health involving methods and meassures to avert or to
stop the disease. One of those methods is dental educa-
tion.

The aim of our study was to evaluate the efficiency
of dental education and the recommendations for real-
sation of proper oral-hygiene manners in two groups of
patients with different caries activity to the health of the
oral structures.

60 children, aged 15 - 18, with same diet habits, in
good health, except dental caries, took place in our
examination. According to their DMF – index (WHO-
criteria), they were divided in two groups: caries –
resistant and caries - active. All   of them and their par-
ents/guardians were educated for regular oral hygiene
application. Clinical examination includes: determina-
tion of DMF-index (Kline-Palmer); Oral hygiene-index
(simpl.Greene-Vermillion) and Index of gingival inflam-
mation and hemorrhage -Silness/Löe.
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cija na indeksot na oralna higiena (OHI), regi-
stracija na indeksot na gingivalna inflamaci-
ja i indeksot na gingivoragija (Silness i Löe).

Evidentnite razliki vo vrednostite na
OHI indeksot (X

_
1-X

_
2)=0,43; t=4,8 za p<0,001 i po

tri meseci (X
_

1-X
_

2)=1,06; t=4,8 za p<0,001), kako i
indeksot na gingivalna inflamacija i gingivo-
ragija (X

_
1-X

_
2)=0,5; t=4,01 za p<0,001 i iΞ(X

_
1-X

_
2)=1,0;

t=7,37 za p<0,001), kaj dvete ispituvani grupi,
kako i statisti~kata signifikantnost na
razlikite, govorat za sinergisti~noto delu-
vawe na stomatolo{kata edukacija, topikal-
nite fluoridi i sproveduvaweto na pravil-
niot re`im na oralna higiena. 

Klu~ni zborovi: preventivna stomatologija;
oralna higiena; promocija na oralno zdravje

Te ra pi ski te pri sta pi na oral ni te za -
bo lu va wa, koi se ka ko vo dat kon niv no po do -
bru va we, se prev ze ma at otka ko za bo lu va we -
to }e se ma ni fe sti ra i izi sku va mno gu po -
go le mo an ga ̀ i ra we na spe ci ja li zi ran ka -
dar, ska pa opre ma, me di ka men ti i ma te ri ja -
li, po vto ru va we na sto ma to lo {ki te na do -
me sto ci (Ako se rangiraat site zaboluvawa
spored ~ineweto na lekuvaweto, oralnite
zaboluvawa se na 4-to mesto). 

Ot tu ka, pro iz le gu va po tre ba ta od vove -
du vawe i pra kti ku va we na promocijata na
oral noto zdravje, koja se definira kako
ospo sobuvawe kako na sekoja individua taka
i na celata zaednica da ja zgolemat kon tro -
lata nad zdravjeto i da go unapredat. 

Esencijalni elementi na promocija na
oralnoto zdravje se sproveduvaweto na
zdrav s tvenata edukacija, prevencijata i
zdravstvenata za{tita (13).

Osnovna zada~a i cel na stomato lo{ ka -
ta edukacija e da se uka`e na pri~initelite
na zaboluvawata na zabite i mekite tkiva,
za na~inite i mo`nostite za spre~uvawe na
ovie zaboluvawa, da se uka`e na neophodno-
sta od primena na pravilni i redovni hi gi -
eno-dietetski naviki, osobeno vo kontekst
na kontrolirana i reducirana upotreba na
rafiniranite jagleni hidrati, zna~eweto
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Statistical significant differences of the values of

Oral hygiene - index (X
_

1-X
_

2)=0,43; “t”=4,8 for

p<0,001 and (X
_

1-X
_

2)=1,06; “t”=4,8 for p<0,001) and

the Index of gingival inflammation and hemorrhage -

Silness / Löe (X
_

1 - X
_

2)=0,5; “t”=4,01 for p<0,001

iΞ(X
_

1-X
_

2)=1,0; “t”=7,37 for p<0,001)  between both

groups of examinees at the beginning of the study and

three months later confirm to the symbiosis between the

dental education, fluoride topical treatment and appli-

cation of the regular oral hygiene manners.

Key words: preventive dentistry, oral hygiene, promo-

tion of the oral health

The therapeutic approaches to oral diseases,

which lead to their improvement, are undertaken

after the disease will manifest itself and it requires

much more engaging and special staff, expencive

medication and supplies, retreatment (If all dis-

eases are ranked according to cost, oral diseases

take 4th place).

Hence, arises the need for introducing and

practicing the promotion of oral health, which is

defined as training of each individual and also the

community to increase control over healh as well to

make efforts for its improvement.

Essential elements of the promotion of oral

health are the implementation of health education,

prevention and health care (13). 

Main goal of dental education is to report for

the etiology factors related with the teeth and

periodontal diseases, methods and measures to stop

the diseases, for the importance of proper hygiene

and diet habits, especially in the context of

controlled and reduced intake of tasty foods which

contain rapidly fermentable carbohydrates and of



na pravilnata primena na fluorovite pre-
parati, kako i redovnite poseti kaj svojot
stomatolog. (6,7,12) Na toj na~in sekoj ~o -
vek bi trebalo da bide odgovoren za svoeto
zdravje, kako i za zdravjeto na svoite deca. 

Centralno mesto vo preventivnite pro-
grami i protokoli zavzemaat stomatologot
i ostanatite profili na zdravstveni ra -
bot  nici anga`irani vo stomatolo{kata
dej nost. 

Stomatolo{kata edukacija gi opfa}a
slednite populacioni grupi: trudnici, deca
od pret{kolska vozrast, deca od {kolska
vozrast, roditeli/starateli/nastavnici i
vozrasni, so cel tie da gi dobijat neophod-
nite informacii, kako i da se motiviraat
da zemat aktivno u~estvo vo spre~uvaweto
na pojavata na zaboluvawata vo oralniot
medium. Pri toa, kako osnovna metodologi-
ja se primenuvaat predavawa, demonstracija
za odr`uvawe na pravilna oralna higiena i
distribucija na zdravstveno-vospitni sred-
stva, kako {to se razni vidovi na letoci,
bro{uri, posteri i sli~no.

Cel na na{eto istra`uvawe be{e da gi
determinirame vrednostite na  OHI indek-
sot, indeksot na gingivalna inflamacija i
gingivoragija (Silness i Löe), kaj site ispi-
tanici, vo prvata faza od istra`uvaweto i
tri meseci po sproveduvaweto na stomato-
lo{koto vospituvawe i otpo~nuvaweto na
topikalniot fluoriden tretman, kako i
pro  cenka za vlijanieto na sprovedenata
sto    matoloka edukacija na sozdavaweto pra -
vilni oralno-higienski naviki kaj dvete
grupi na ispitanici, kako i efektot na tie
naviki vrz zdravjeto na oralnite strukturi.

Materijal i metod

Za realizacija na postavenata cel bea
prosledeni 60 ispitanici, od obata pola, na
vozrast od 15 ‡ 19 godini, so ist higieno-
dietetski re`im. Is pi tanicite bea so so -
~u vano op{to i oralno zdravje, so isklu~ok
na dentalniot ka ries. Vrz osnova na vred-
nostite na KEP (karies-skstrakcija-plom-
ba) ispitanicite bea podeleni na grupa na
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course, the importance of proper application of

fluoride supplements and order dentist visits (6, 7,

12). So, everyone should be responsible for his

own oral health and the health of his own children.

In the preventive programs, dentist and their

assistants employed in the dental department, take

central position.

Dental education includes following

population groups: pregnant women, preschool

children, primary and secondary school children,

parents/guardians, and teachers. They get the

necessary informations and have to be motivated

for active participation in the protocol of dental

preventive procedure. As basic methods we use

teaching, demonstration and distribution of

leaflets, brochures and posters.

The aim of our study was to determine the

values of Oral hygiene index, index of gingival

inflammation and hemorrhage Silness/Löe to all

our examinees, in the first phase and three months

after the practicing of dental education and

beginning of the every day use of fluoride

toothpastes; and also estimation of the influence of

the both to the oral health habits and oral health at

the all examinees.

Material and method

For the realization of our aim, 60 examinees

from both sexes, age 15 to 19 years with same oral

hygiene  manners, took place. Generally, they were

in good health and in good oral health, except

dental caries. According to their DMF – index

(WHO - criteria), they were divided in two groups:

caries - resistant, with DMF – index from 0-3 and

caries - active, with DMF – index over 10. The

following examinations were made:



is pitanici so nizok do mnogu ni zok stepen
na karies i ispitanici so visok stepen na
karies. Pri toa, bea napraveni sled nite is -
pi tuvawa:

- Klini~ki ispituvawa;
- Stomatolo{ka edukacija;
- Sekojdnevna primena na fluorirani

pasti za zabi za sekojdnevna upotreba
(dva pati dnevno) i 

- Statisti~ki ispituvawa.
Pri klini~kiot pregled napraven so

sonda i stomatolo{ko ogledalce kaj ispita -
ni cite se izvr{i: odreduvawe na KER in -
dek sot so pomo{ na Klein-Palmer-oviot sis-
tem, registracija na indeksot na oralna hi -
gi ena (OHI), koristej}i se so simplifici-
raniot metod na Greene–Vermillion, registra -
cija na indeksot na gingivalna in fla ma  cija
i indeksot na gingivoragija (Silness/Löe).

Site ispitanici, kako i nivnite sta ra -
te li/vospituva~i bea educirani za primena
na pravilen higieno-dietetski re`im so
primena na stomatolo{koto vospituvawe i
demonstracija na ~etkawe na zabite na
model i na sekoj poedinec individualno.

Rezultati i diskusija 

Va`en aspekt na sekoj karies-preven-
tiven program pretstavuva preporakata i
edukacijata za redovno i pravilno odr ̀ u va -
we na oralnata higiena (5, 10). Odgo vor no -
sta za namaluvawe na karies prevalencata,
vo golem broj dr`avi, vo poslednite godini,
se pripi{uva na redovnata upotreba na
flu   oriranite pasti za zabi, plakna~i za us -
ta, `elea i drugi preparati za topikalna
upot reba (15, 16).

Pastite za zabi mo`e da bidat klasifi-
cirani kako kozmetski, no istovremeno i
tera pevt ski preparati, zavisno od toa dali
vo svojot sostav sodr`at medikament za
tret  man ili preventiva na dentalnite bo -
lesti (8, 9). Me|utoa, mora da se ka`e deka,
kako i da e, kozmetskite pasti za zabi imaat
terapevtski efekti, dodeka terapevtskite
pasti mo`e da realiziraat kozmetski efek-
ti. Ova, sekako, proizleguva od funkciite
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- Clinical examinations;

- Dental education;

- Everyday use of fluoride toothpastes (two

times per day) and

- Statistical examination

During the clinical examinations,

determination of the DMF index was made with

Klein-Palmer method, determination of the oral

hygiene was determinate by using simplificated

method of Greene –Vermillion, and determination

of the gingival inflammation and hemorrhage with

the Index of Silness/Löe.

All of the examinees and their parents/

guardians were educated for regular oral hygiene

application by using the method of dental educa-

tion, model demonstration and individual brushing

and flossing.

Results and Discussion

Important aspect of every caries prevention

program is recommendation and education for

proper oral hygiene and additional fluoride

supplementation, which depends on caries activity

(5, 10). Low level caries in many countries

worldwide is a result of regular using of fluoride

toothpaste, fluoride mouthrinses, fluoride gels,

varnishes and other topicals  (15, 16). 

Tooth pastes can be classified as cosmetic but

also as treatment, depending of the ingredients (8,

9). It is important that cosmetic pastes have

treatment effects and treatment pastes can have

cosmetic effects. Toothpastes remove the soft

deposits and dental plaque from the teeth which are

the main precursor of the dental caries and

periodontal disease. Treatment pastes prevent fetor

ex ore, teeth discoloration caused from food, tea



na istite, vo smisla na, otstranuvawe na
den talniot plak, koj e prekursor na ka ri -
esot i gingivalnoto zaboluvawe; dodeka, te -
ra piskite pasti go preveniraat formira -
we to na “fetor ex ore” i diskoloraciite pre -
diz vikani od zaostnata hrana, ~ajot i ni ko -
tinot. Kako rezultat na soznanieto deka
topikalno apliciranite fluoridi se efi -
kasni vo inhibiraweto na dentalniot ka ri -
es, fluoridite vlegoa vo sostav na formu -
li te na re~isi site pasti za zabi (10, 11, 13).
Na toj na~in, so isklu~ok na fluoriranata
voda za piewe, fluoriranite pasti za zabi
go dobija primatot na naj~esto koristeni
pre parati na fluoridite.

Na ispitanicite vo na{ata studija im
be{e prepora~ano da gi ~etkaat zabite, mi -
ni mum, dva pati vo tekot na denot. Isto vre -
me no, tie bea educirani za pravilniot na -
~in na odr`uvawe na oralnata higiena.
Vred  nostite na pro se~ niot OHI-indeks kaj
na {ite ispitanici iznesuva{e, pred za po~ -
nu  vaweto na aktivnata stomatolo{ka edu -
ka cija, 1,54 za grupata na karies rezistent-
ni pacienti i 2,06 za grupata na karies
aktivni ispitanici (tabela 1). Statis ti~ -
ka ta obrabotka na razlikata me|u vrednos-
tite na OHI-indeksot, a izrazeni preku
Stu dent t-test, uka`uvaat na postoewe na
sta tisti~ka signifikantnost za p<0,001.
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and nicotine. Knowing that topical implicated

fluorides inhibits the dental caries, fluorides are

included in almost every toothpaste. In this way,

except the method of water fluoridation, fluoride

toothpastes got the name of the most often used

preparation (10, 11, 13). 

Examinees in our study were advised to brush

the teeth at least two times per day. They were also

educated of proper oral hygiene regim. Values of

the average index of Oral hygiene before the

fluoride treatment were 1,54 for the patients with

low caries level and 2,06 for the examinees with

high caries level (table 1). Statistic analysis shows

significant differences in Oral hygiene indexes

between both groups of examinees. After three

months providing proper oral hygiene and brushing

with fluoride toothpastes twice per day, values for

the group with low caries level were 1,12 and for

the group with high caries level – 0,99 (table 2).

Those results show significant improvement in the

oral hygiene by the both groups of examinees

(table 3).

Results in our study are in accordance with the

results of Becirovic et al. (2, 3) who reported for

TABELA 1. OHIy‡INDEKS KAJ DVETE ISPITUVANI GRUPI PRED TRETMANOT 

KEP indeks n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

30

30

1,54±0,19

2,055±0,25

1,29

1,6

1,85

2,45

0,52 9,06 <0,001****

TABLE 1. ORAL HYGIENE INDEX AT THE BOTH GROUPS OF EXAMINEES AT THE BEGINNING OF THE STUDY

DMF index n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

30

30

1,54±0,19

2,055±0,25

1,29

1,6

1,85

2,45

0,52 9,06 <0,001****



Rezul tatite dobieni od po tri mese~noto
redovno i pravilno primenuvawe na oral -
nata higiena, govorat za vrednosti na pro -
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average values of oral hygiene index of 2,23 for

examinees with high caries activity and 1,04 for

caries resistant patients. Mathiesen’s (17) study

TABELA 3. RAZLIKI VO OHIy‡INDEKSOT KAJ DVETE ISPITUVANI GRUPI PRED TRETMANOT
I PO TRI MESECI

KEP Tretman n X
_

±σ X
_

1-X
_

2 “t” p

0-3

Pred

Po

30

30

1,54±0,19

1,12±0,19

0,43 4,8 <0,001***

Nad 10

Pred

Po

30

30

2,05±0,25

0,99±0,66

1,06 9,8 <0,001***

TABLE 3. DIFFERENCES OF THE ORAL HYGIENE INDEX AT THE BOTH GROUPS OF EXAMINEES
AT THE BEGINNING OF THE STUDY AND AFTER THREE MONTHS TREATMENT PERIOD

TABELA 2. OHIy‡INDEKS KAJ DVETE ISPITUVANI GRUPI PO TRI MESECI

KEP indeks n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

30

30

1,12±0,19

0,99±0,66

0

0

1,8

2

0,13 0,82 >0,05*

TABLE 2. ORAL HYGIENE INDEX AT THE BOTH GROUPS OF EXAMINEES AFTER THREE MONTHS
TREATMENT PERIOD

DMF index n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

30

30

1,12±0,19

0,99±0,66

0

0

1,8

2

0,13 0,82 >0,05*

DMF Tretman n X
_

±σ X
_

1-X
_

2 “t” p

0-3

Before

After

30

30

1,54±0,19

1,12±0,19

0,43 4,8 <0,001***

Over 10

Before

After

30

30

2,05±0,25

0,99±0,66

1,06 9,8 <0,001***



se~  niot OHI-indeksot od 1,12 za grupata na
ispitanici so nizok stepen na karies i 0,99
za grupata so mnogu visok stepen na karies
(tabela 2). Ova govori za zna~ajno podobru-
vawe na oralnata hi gi ena kaj dvete ispitu-
vani grupi po instrukciite za redovno i
pravilno od r ̀ u vawe na oralnata higiena
(tabela  3). Rezultatite dobieni vo na{ata
studija se vo soglasnost so rezultatite
dobieni vo istra`uvaweto na Be}irovi} (2,

3), koi iznesuvaat OHI-s=2,23 za ispi-
tanicite so visok karies morbiditet i
OHI-s = 1,04 kaj kontrolnata grupa na ispi-
tanici, so nizok stepen na karies.
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shows correlation between the levels of oral

hygiene, through the index of oral hygiene, index

of gingival inflammation and gingival bleeding in

14 years old children. Children with good oral

hygiene had lower caries level compare to children

with bad oral hygiene condition. Gingival

inflammation and bleeding index was 2,2 (28,6%)

for the group with proper oral hygiene and for the

other group was 4,5 (44,3%). Gingival

inflammation and hemorraghe index in our study is

0,67 for low caries activity group and 1,57 for the

TABELA 4. INDEKS NA GINGIVALNA INFLAMACIJA I GINGIVORAGIJA ‡ SILLNES I LÖE 
KAJ DVETE ISPITUVANI GRUPI PRED TRETMANOT 

TABLE 4. SILLNES I LÖE INDEX AT THE BOTH GROUPS OF EXAMINEES AT THE BEGINNING OF THE STUDY 

TABELA 5. INDEKS NA GINGIVALNA INFLAMACIJA I GINGIVORAGIJA ‡ SILLNES I LÖE  KAJ DVETE
ISPITUVANI GRUPI PO TRETMANOT

TABLE 5. SILLNES I LÖE  INDEX AT THE BOTH GROUPS OF EXAMINEES AFTER THREE MONTHS TREATMENT PERIOD

KEP indeks n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

30

30

0,17±0,38

0,57±0,63

0

0

1

2

0,4 2,99 >0,01***

DMF index n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

30

30

0,17±0,38

0,57±0,63

0

0

1

2

0,4 2,99 >0,01***

DMF index n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

30

30

0,67±0,66

1,57±0,89

0

0

2

3

0,9 4,4 >0,001***

KEP indeks n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

30

30

0,67±0,66

1,57±0,89

0

0

2

3

0,9 4,4 >0,001***



Mathiesen i sor. (17) ja prosledile ko re -
la cijata me|u nivoto na oralnata higiena,
preku OHI-indeksot i Indeksot na gingi -
val na inflamacija i gingivoragija, i ka ri -
es incidencata kaj ~etirinaesetgodi{ni
de  ca. Statisti~kata obrabotka na nivnite
re zultati, izrazena preku x2-tes tot, poka -
`a la deka vo slu~aite so dobra higiena pri -
me nata na fluorirani pasti za zabi rezul -
ti ra la vo namaluvawe na karies morbidite-
tot, {to ne bilo slu~aj so ispitanici te koi
ne sproveduvale redovna i pravilna oralna
higiena. Indeksot na gingivalna inflama -
ci ja i gingivoragija iznesuval 2,2 (28,6 %)
za grupata koja redovno odr`uvala oralna
higiena i 4,5 (44,3 %) za grupata na ispi-
tanicite koja ne odr`uvala redovna i pra -
vil na oralna higiena. Indeksot na gingi -
val na inflamacija i gingivoragija, predlo -
`en od Silness i Löe, vo na {a ta studija, izne-
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other group with high caries level in the beginning

of the study (table 4). After three months period of

the investigation value of this index was 0,17 for

the caries resistant patients and 0,57 for the group

of examinees with the DMF index above 10 (table

5).

Ogaard’s (21) examination shows that

hemorrhage is a sign of the level of the oral

hygiene. Persons without gingival inflammation

and hemorrhage have a low level of proximal

caries and generally low level of caries at all.

Regular and proper oral hygiene allows better work

of the topically implicated fluorides.

Stephen et al. (25) reported for significant low

indexes of gingival inflammation and hemorrhage,

as well as the index of oral hygiene to persons who

TABELA 6. RAZLIKI NA INDEKSOT NA GINGIVALNA INFLAMACIJA I GINGIVORAGIJA ‡ SILLNES I LÖE
KAJ DVETE ISPITUVANI GRUPI PRED TRETMANOT I PO TRI MESECI

TABLE 6. DIFFERENCES OF  THE SILLNES I LÖE INDEX AT THE BOTH GROUPS OF EXAMINEES
AT THE BEGINNING OF THE STUDY AND AFTER THREE MONTHS TREATMENT PERIOD

KEP Tretman n X
_

±σ X
_

1-X
_

2 “t” p

0-3

Pred

Po

30

30

0,67±0,66

0,17±0,38

0,5 4,01 <0,001***

Nad 10

Pred

Po

30

30

1,57±0,89

0,57±0,63

1,0 7,37 <0,001***

DMF Tretman n X
_

±σ X
_

1-X
_

2 “t” p

0-3

Before

After

30

30

0,67±0,66

0,17±0,38

0,5 4,01 <0,001***

Over 10

Before

After

30

30

1,57±0,89

0,57±0,63

1,0 7,37 <0,001***



suva 0,67 za grupata na ispitanici so nizok
stepen na karies i 1,57 za grupata na ispi-
tanici so visok stepen na karies, pred
po~etokot na fluoridniot tretman (tabela
4). Nivnata statisti~ka obrabotka, izra ze -
na preku Student t-test poka`uva visoka
signifikantnost, za p<0,001. Kaj istite is -
pi  tanici, vrednostite na ovoj indeks, posle
tri meseci od po~ nu va weto na topikalniot
fluoriden tretman, iznesuvaat 0,17 za gru-
pata na is pi tanici so KEP‡indeks od 0 ‡ 3,
i 0,57 za grupata na ispitanici so KEP ‡
indeks nad 10, koja razlika, izrazena preku
Student‡t-test za razliki e statis ti~ki
signifikantna za p<0,01 (tabela 5). 

Øgaard i sor. (21) konstatirale, ispitu-
vaj}i gi OHI i Indeksot na gingivalna
inflamacija i gingivoragija, deka gin-
givoragijata e pokazatel za nivoto na oral-
nata higiena kaj ispitanicite, asocira so
koli~estvoto na dentalniot plak i niskiot
pH vo interproksimalnata regija. Indi vi -
du ite bez gingivoragija i gingivalna in -
fla macija, poka`uvaat pomal stepen na ap -
rok simalen karies i voop{to, ponizok ste-
pen na totalen karies, vo odnos na ispita -
ni cite so visok Indeks na gingivalna in -
fla macija i gingivoragija, kako i OHI‡ in -
deks. Redovnata i pravilno sprove de na
oral na higiena, smetaat ovie avtori, ovoz -
mo`uva podobro deluvawe na topikal ni te
fluori di.

Stephen (25), uka`uva na zna~itelno po -
nis  ki Indeksi na gingivalna inflamacija
i gingivoragija, kako i OHI‡indeks, kaj si -
te ispitanici koi ~etkale so fluorirani
pas ti za zabi, pod supervizija vo odnos na
ispitanici koi ~etkale pod supervizija, no
so nefluorirani pasti; i vo odnos na ispi-
tanici koi ~etkale bez supervizija so flu-
orirani pasti za zabi. Vo na{ata studija,
o~igledna e razlikata vo vrednostite na in -
dek sot na gingivalna inflamacija i gin-
givoragija, predlo`en od Silness i Löe, me|u
ispitanicite vo dvete ispituvani grupi. Po
sprovedenata stomatolo{ka edukacija kaj
site ispitanici vrednostite na ovie indek-
si se evidentno namaleni (tabela 6).

PEDIATRIC AND PREVENTIVE DENTISTRY

Maced Dent Rev 2011; 35 (5-6): 211-221.  219

regularly brushed the teeth with fluoride

toothpastes. In our study, the differences between

the values of the Index of gingival inflammation

and hemorrhage are obvious. After the dental

education and topical fluoride treatment, values of

these indexes, are lower (table 6).

1. There are significant differences of the

values of the Oral hygiene  indexes and the

Index of gingival inflammation and

hemorrhage, before the examination and

after three months, between the caries

resistant and caries active examinees.

2. Statistical significant differences of the val-

ues of Oral hygiene index and the Index of

gingival inflammation and hemorrhage

(Silness/Löe) between both groups of

examinees at the beginning of the study and

three months later confirm to the symbiosis

between the dental education, everyday use

of fluoride toothpastes and application of

the regular oral hygiene manners.

3. Dental education and everyday use of

fluoride toothpastes twice a day show that

they are really effective methods  to high

caries level patients. The values of the OHI

indexes  and gingival inflammation indexes

are drastically lowered at these examinees.

4. Fluoride toothpastes are the basic treatment

for everyone. Additional  fluoride treatment

depends on the caries level.

5. Dental education is indivisible segment of

every caries preventive protocol and must

supply the preventive atmosphere between

the dentists and motivated patients, which

is the main prerequisite to the successful

establishment of the oral health. Motivated

patients are willing to act as moving power

in our activities. In this way we get



Edgar (6, 7) smeta deka sekojdnevnata
pri  mena na pasti za zabi, so aktivna kompo-
nenta natrium fluorid, vodi kon poka ~u va -
we na vrednostite na intraoralnite fluo -
ri di koi mo`e da se odr`uvaat dovolno
dolg vremenski period. Retencijata na flu-
oridite podrazbira talo`ewe na fluori -
di te vo forma na kalcium fluorid (CaF2)
na zabnite povr{ini ili vo dentalniot
plak; da se ta lo ̀ i vo forma na hidroksiap-
atit so negovo apsorbirawe i/ili so inkor -
po  ri rawe vo kristalnata re{etka; kako i
so vrzuvawe za organskite strukturi t.e. vr -
zu  vawe na mukoznite povr{ini vo oralniot
medium i bakteriite vo dental ni ot plak.
Postepenoto i sporo osloboduvawe na flu-
orovite joni od vakvite privremeni re zer -
voari vodi kon kontinuirano i prolongira-
no prisustvo na farmakolo{ki aktiv ni
nivoa na fluorovi joni, koi se sposobni da
dovedat do redukcija na demineralizacija-
ta, da ja stimuliraat remineralizacijata i
da vlijaat na pH vrednostite i ekologijata
na dentalniot plak (4, 7, 12, 14,).

1. Visokite vrednosti na OHI-indek-
sot kaj karies aktivnite ispitanici
vo odnos na karies rezistentnata
grupa ispitanici, signifikantnosta
na razlikite, kako i razlikite vo
vred nostite na In dek sot na gingi -
val na inflamacija i gingivoragija
me|u dvete ispituvani grupi, i vo pr -
va ta i vo poslednata faza od ispi tu -
va weto, pretstavuva u{te eden dokaz
za asocijacijata me|u oralnata higie -
na, primenata na fluorirani pasti
za zabi za sekojdnevna upotreba i ka -
ri es aktivitetot. O~igledno e deka
ka ries rezistentnite pacienti spro -
ve duvaat redovna i pravilna oralna
higi ena, od kade rezultiraat dobien-
ite vrednosti za OHI-indeksot i
Indeksot na gingivalna inflamacija
i gingivoragija, kako i statis ti~ ka -
ta signifikantnost na razli ki te me -
|u dvete ispituvani grupi; 

2. Evidentnite razliki vo vrednostite
na OHI indeksot, kako i indeksot na

maximum effects in our caries preventive

program.

Literatura / References

1. Apostolska S. M., Matovska Lj., Jankulovska M.,

Panovski N.: Species of Microorganisms Isolated

from Enamel Surface at a Given Time, Balk J

Stom, 2004; Vol 8, No 3: 220-224

2. Beloica D., Nedeljkovic M., Vulovic M.: Modern

concepts for the application of fluorides in the pre-

ventive of the dental caries, Stomatoloski Glasnik

Srbije, Vol.26, 1981.

3. Becirovic M.: Correlation between dental deckay

and the oral hygiene at the group of students 15-18

years old, VI Dental Association of Macedonia,

Dojran, 1991.

4. Becirovic M. et al.: Korelacija pomegu oralnata

higiena i vospa li tel nite promeni na gingivata kaj

adolescenti, VI Sobir na Stomato lo zite na

Makedonija, Dojran, 1991.  

5. Duckworth R. M., Morgan S. N., Ingram G. S.,

Page D. J.: Oral fluoride reservoirs and their rela-

tionship to anticaries efficacy. In: Clinical and

Biological Aspects of Dentifrices, Embery G.,

RØlla, G. (eds). pp. 91‡104. Oxford University

Press, 1992.

6. Edgar W. M., Higham S. M., Manning R. H.: Saliva

Stimulation and Caries Prevention, Adv. Dent Res.,

8, 2, 239–245, July, 1994.

7. Edgar W. M., Higham S.M.: Saliva and control of

plaque pH, Saliva and Oral Health, Edgar W. M.,

O’Mullane D. M., British Dental Association,

London

8. Ekstrand J.: Pharmacokinetic Aspect of Topical

Fluorides, J. Dent. Res. 66, 5, 1061–1065, May

1987.

9. Ekstrand J., Whitford G. M.: Fluoride Metabolism.

In: Fluoride in Dentistry, Ekstrand J., Fejerskov O.,

Silverstone L., Eds, Copenhagen: Munksgaard, pp

150–170, 1988.

10. Ekstrand KR (2004). Improving clinical visual

detection—potential for caries clinical trials. J Dent

Res 83(Spec Iss C):C67–C71

11. FDI Working Group 10, CORE: Saliva: It’s role in

health and disease, International Dental journal, 42,

291‡304, 1992.

12. Gajic M.: Fluorides in the preventive dentistry, ICN

Jugoslavija a.d., Beograd, 1998.

13. Horowitz A. M. (2004). A report on the NIH con-

sensus development conference on diagnosis and

management of dental caries throughout life. J

DETSKA I PREVENTIVNA STOMATOLOGIJA

220 Maked Stomatol Pregl 2011; 35 (5-6): 211-221. 



gingivalna inflamacija i gingivor-
agija, kaj dve te ispituvani gru pi,
kako i statis ti~ ka ta sig ni fi kan -
tnost na razlikite, pred zapo~ nu  -
vaweto na istra`uvaweto i po tri
meseci, govorat za sinergisti~noto
deluvawe na stomatolo{kata ed u ka -
ci ja, fluoriranite pas ti za zabi i
sproveduvaweto na pravilniot re -
`im na oralna higiena;

3. Stomatolo{koto vospituvawe i pri-
menata na fluorirani pasti za zabi
za sekojdnevna upotreba se poka`aa
kako osobeno efektivni metodi kaj
karies aktivnite is pi tanici na {to
uka`uva drasti~noto na ma  luvawe na
vrednostite na OHI indeksot i in -
deksot na gingivalna inflamacija i
gin givoragija kaj ovie ispitanici;

4. Fluoriranite pasti za zabi pretsta -
vu vaat osnoven fluoriden tretman
pre pora~liv za sekogo. Potrebata za
pri mena na dopolnitelen vid top-
ikalen fluoriden tret man }e zavisi
od stepenot na karies aktivitet kaj
pacientite;

5. Stomatolo{kata edukacija, kako ne -
de  liv segment na sekoj karies preven-
tiven prog ram, treba da obezbedi soz -
da vawe na t. n. preventivna atmosfe -
ra, koja bi trebalo da proizleze od
spo sobnosta na stomatologot za spro -
ve duvawe na preventivnite ak tiv  -
nosti i motiviranosta na pacienti -
te, koi se glavnite preduslovi za us -
pe  {en es tab  li{ment na oralnoto
zdravje. Moti vi ra nite individui se
volni i spremni da dej s tvuvaat kako
dvi`e~ka sila, paralelno so site
na{i stru~ni aktivnosti. Na toj na -
~in, minimalnoto u~estvo i anga ̀ i -
ra nost na poedinecot }e rezultira
vo postignuvawe na maksimalni
efek ti i ostvaruvawe na celite na
sekoj karies preventiven program.
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Sovremenite trendovi vo stomatologija-
ta potvrduvaat deka salivarnite SM se od
oso  bena va`nost za inicijacijata na dental -
ni ot karies, dodeka mikroorganizmite od ro -
dot na laktobacili se va`ni za pona ta mo{ ni -
ot razvoj na karioznata lezija. Mikro bi olo{ -
ki te ispituvawa na plunkata mo`e da se pri-
menat kako pomo{ni sredstva vo dijagnozata,
tretmanot i prevencijata na dentalniot ka -
ries.

Vo toj kontekst e celta na na{eto ispi -
tu vawe, da se determinira salivarnata kolo -
ni  zacija so SM i LB, vo korelacija so salivar no -
to pH i karies aktivitetot.   

Vo studijata, bea opfateni 60 ispitani-
ci, na vozrast od 13 – 17 godini, so isti higieno
– dietetski naviki i dobro zdravje, so islku -
~ok na dentalniot karies. Ispitanicite bea
podeleni spored KEP indeksot vo dve grupi:
karies rezistentni (KEP - 0-3) i karies ak tiv -
ni (KEP nad 10).

pH vo stimulirana plunka be{e determi-
niran so pH – metar Iskra 5730.

Stepenot na kolonizacija na plunkata so
SM i LB be{e meren so primena na CRT testot
na Vivadent, Lihten{tajn.

Recenet years, Mutans streptococci have been
associated in particular with early demineralization
while lactobacilli are implicated more with lesion pro-
gression and cavitation and they are important idicators
about relative caries activity and diet-hygiene manners.
Just because of that, many autors suggested that the
numbers of salivary SM and LB can be useful diagnos-
tic and prognostic indicators of dental decay.

In this context is the purpose of  our study, to esti-
mate the salivary colonization with SM and LB, in core-
lation with salivary pH and carious activity.

60 children, aged13-17, with the same diet-hygien-
ic regim, in good health, except dental caries, take place
in our examination. According to their DMF – index
(WHO- criteria), they were divided in two groups:
caries - resistant, with DMF – index from 0-3 and caries
- active, with DMF – index over 10. 

PH in stimulating saliva was measured with pH-
metar Iskra 5730.

The degree of colonization with SM and LB was
measured in paraffin-stimulated saliva with DIP-Slide
method of Larmas (Dentocult SM and Dentocult LB).
The concentration of microorganisms is assayed by
comparing the density of the colonies present on the
standard testing slide, expressed by the numbers of
colony-forming units (CFU) per ml. saliva.
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Na{ite rezultati poka`aa visoko nivo
na salivarni SM –106 col./ml. plunka i salivarni
LB – 10 5 col./ml. kaj karies aktivnite ispitani-
ci kade plunkovniot Ph iznesuva{e 6,8; i ponis-
ki vrednosti na salivarni SM – 105 col./ml. plun-
ka i LB–103 col./ml. plunka kaj karies rezis tent  -
nite ispitanici kade salivarniot Ph iznesu-
va{e 7,4. 

Klu~ni zborovi: preventivna stomatologija,
oralna hirurgija, fluoridi, salivarna mik ro  -
flora, Streptococcus mutans, Lactobacillus, karies
aktivitet

Dentalniot karies pretstavuva lokali-
ziran posteruptiven pato lo{ ki pro ces koj
predizvikuva destrukcija na tvrdite zabni
tki va. Toj e multikau zal no zaboluvawe, re -
zul tat na interak ci ja ta na pove}e faktori
vo oralniot me dium, kako {to se postoewe-
to na pri em ~iv doma}in, kariogeni mikro -
or ga nizmi i pogoden supstrat, prisutni od -
re den vremenski interval.

Dominantno kariogeni mikroorganiz-
mi koi se prisutni vo plunkata, dentalniot
plak i jazikot pripa|aat na rodot na
Streptococcus i Lactobacillus.

Streptococcus Mutans se nepodvi`ni, aci-
dogeni i aciduri~ni, Gram pozitivni koki.
Tie se karakteriziraat so pove}e osobini
koi se va`ni za razvojot na kariozniot pro-
ces: 

- gi koloniziraat zabnite povr{ini; 
- sintetiziraat nerastvorlivi ekstra -

ce lu  larni polisaharidi (glukani),
koi go ovoz  mo`uvaat nivnoto adheri-
rawe na maz ni te povr{ini i, naj ve -
ro jatno, go inicira at razvojot na ka -
ri  oznata lezija, kako i in tra ce lu -
lar ni polisharidi koi ovozmo ̀ u va -
at  produkcija na kiselini vo otsust-
vo na priliv na {e}eri vo nivnata
ekosredina; 

- gi fermentiraat {e}erite formi-
raj}i mle~na kiselina, koja e oso be -
no va`na za odvivaweto na deminera -
li zacijata na maznite zabni povr {i -
ni (1, 3, 4, 7).
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Our results show a high number of salivary SM
–106 col./ml.saliva and salivary LB–105 col./ml. in
caries active group of examineers were salivary Ph was
6,10; but low salivary levels of SM – 10-5 col./ml.saliva
and LB – 10-3 col./ml. saliva at caries resistant patients,
where salivary Ph was 6,52.

Key words: preventive dentistry, oral hygiene, fluo-
rides, salivary microflora, Streptococcus mutans,
Lactobacillus, caries activity

Caries is a multicausal disease involving inter-

action of the host, the oral microflora and the sub-

strate (primarily sucrose). In order for breakdown of

tooth structure to occur, there must be a susceptible

host, cariogenic microorganisms and a suitable sub-

strate present for a sufficient length of time.

The predominant cariogenic organisms, pres-

ent in saliva, dental plaque and tongue, are of the

genus Streptococcus, with Streptococcus mutans,

Lactobacillus and another organism implicated in

certain types of carious lesions is the Actinomyces.

These organisms are gram-positive and non-motile

and may occur as rods or long, sometimes branch-

ing filaments. Actinomyces ferment glucose, pro-

ducing lactic and other acids. They are the most

common organisms in subgingival and root-surface

plaque. They are important in the formation of root

surface caries as well as certain types of periodon-

tal disease. The most important species are A naes-

lundii and A viscosus (9, 10, 13, 14).

S. mutans are non-motile, acidogenic and

aciduric, gram positive cocci. They have several

properties that are important in the carious process. 

- First, they colonize on tooth surfaces. 

- Second, they synthesize insoluable poly-

saccharides (glucans) from sucrose which

allows adhesion to smooth surfaces and

appears to be important in the formation of

smooth surface caries. 
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Streptococcus Mutans se prisutni vo oral-
niot medium samo dokolku se prisutni
cvrsti povr{ini, kako {to se zabite i pro-
tetskite pomagala. Tie se prenesuvaat od
mle~nata na trajnata denticija preku sali-
varna kontaminacija, a mo`at da bidat pre-
nesuvani i me|u osobi. Majkite se smetaat
za primarni izvori so SM za svoite deca (3,
4, 6).

Fredy Gamboa1 i sor. smetaat deka tran-
sferot na bakteriite mo`e da se odviva
direktno preku plunkata ili so zaedni~ka
upotreba na predmeti kako {to se ~et ki~ -
ki te za zabi ili priborot za jadewe, do kol -
ku se kontaminirani so plunka. (16)

Van Houte i Green (12) pretpostavuvaat
deka salivarnata koncentracija na SM mo -
`e da bide odlu~uva~ka za nivniot estab -
li{   ment na zabnite povr{ini.

Drug mikroorganizam koj e va`en za raz  -
vojot na kariesot e od rodot na Lactobacillus.
Tie se Gram-pozitivni, acidogeni i acidu-
ri~ni i ne sozdavaat spori. Zabite ne se ne -
op hodni za nivniot establi{ment, no zatoa
mo`e da se sretnat na dorzumot na jazikot i
imaat osoben afinitet kon dentinot od
dla   bokite kariozni lezii i retentivnite
mesta. Tie so~inuvaat mala frakcija od
oral  nata mikroflora i se va`ni pove}e za
kontinuitetot na kariozniot proces, ot -
kol  ku za negovata inicijacija. Visokoto sa -
li varno nivo e vo direktna asocijacija so
konzumiraweto i frekvencijata na konzu-
mirawe na jaglenohidratnite obroci. Ima
pove}e  vidovi, od koi naj~esto sre}avani vo
oral niot medium se Lactobacillus casei,
Lactobacillus fermentum, Lactobacillus acidophi-
lus, Lactobacillus salivarius, Lactobacillus planta-
rum, Lactobacillus brevis i drugi. Dominanten
vid prisuten vo dentalniot plak i kario-
zniot dentin e Lactobacillus casei. (1, 11, 14, 16) 

Roeters i sor. (19) izvestuvaat deka pred
dvegodi{na vozrast laktobacilite se ka -
rak  teriziraat so nisko salivarno nivo,
tran  zitorno prisustvo i so pozitivna kore -
la  cija me|u salivarnoto nivo kaj majkite i
nivnite deca. Tie, prisustvoto na laktoba-
cilite vo plunkata go postavuvaat vo di rek -

- Third, they ferment sucrose to form lactic

acid which is a strong acid effective in dem-

ineralization of tooth structure (5, 6, 7, 8).

S. mutans are present in the mouth only when

a solid surface such as teeth or dentures are present.

They are transmitted from the primary to the per-

manent dentition through salivary contamination

and can also be transmitted between individuals.

Mothers are thought to be primary source of SM

for their children.

Fredy Gamboa1 et al. ascribe that the transfer

might occur directly via saliva or by the use of

domestic items such as toothbrushes and spoons

contaminated with saliva. (16)

Van Houte and Green think that the salivary

concretations of SM could be crucial in their estab-

lishment on the tooth surface. (12)

Another organism that is important in the devel-

opment of caries is Lactobacillus. Lactobacilli are

gram-positive, non-spore-forming, acidogenic and

aciduric rods. They have a low affinity for the tooth

surface but favor the dentin of deep carious lesions

as a habitat. They normally constitute only a small

fraction in oral microflora and are important not in

the initiation but in the continuation of caries.

There are many different Lactobacillus species. L

casei is the predominant species in dental plaque

and carious dentin. (1, 11, 14, 16)

Roeters et al. (19) reported that before the age

of two year, lactobacilli are recovered in low num-

bers and very often they seem to be present transi-

etly. They think that there is a positive corelation

between count of salivary Lactobacilli in mothers

and their children, which is depend by the diet

(sugar content), oral higiene, the age and relative

carious risk.

Another organism implicated in certain types

of carious lesions is the Actinomyces. These organ-
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t  na zavisnost so na~inot na ishrana (prisu-
stvoto na {e}erite), oralno-higienskite
na  viki, vozrasta i relativniot karies ri -
zik.

Iako, generalno, SM i LB, dolgi godini
bea istaknuvani kako glavni predizviku-
va~i na dentalniot karies, Carin L., potvr-
duva deka salivarnite SM se od osobena
va`nost za inicijacijata na dentalniot
karies, dodeka mikroorganizmite od rodot
na laktobacili se va`ni za ponatamo{niot
razvoj na karioznata lezija (13, 16).

Mikrobiolo{kite ispituvawa na plun-
kata mo`e da se primenat kako pomo{ni
sredstva vo dijagnozata, tretmanot i pre-
vencijata na dentalniot karies.

Vo toj kontekst e celta na na{eto ispi-
tuvawe, da se determinira salivarnata
kolonizacija so SM i LB i salivarnoto pH
vo korelacija so karies aktivitetot.

Materijal i metod  

Vo na{ata studija, bea opfateni 60
ispitanici, na vozrast od 13 – 17 godini, so
isti higieno – dietetski naviki i dobro
zdravje, so islku~ok na dentalniot karies.
Ispitanicite ne bea tretirani so antibio-
tici vo poslednite mesec dena i spored
KEP indeksot bea podeleni vo dve grupi: 

� karies rezistentni (KEP - 0-3) i
� karies aktivni (KEP nad 10).
Pri toa, bea napraveni slednite ispi-

tuvawa:
- Klini~ki ispituvawa;
- Laboratoriski ispituvawa;
- Mikrobiolo{ki ispituvawa i
- Statisti~ki ispituvawa.
Pri klini~kiot pregled napraven so

sonda i stomatolo{ko ogledalce kaj ispi-
tanicite se izvr{i:

- odreduvawe na KER indeksot (vkup-
niot broj na kariozni, ekstrahirani
i plombirani zabi) so pomo{ na
Klein-Palmer‡oviot sistem.

pH vo stimulirana plunka be{e deter-
miniran so pH – metar Iskra 5730.
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isms are gram-positive and non-motile and may

occur as rods or long, sometimes branching fila-

ments. Actinomyces ferment glucose, producing

lactic and other acids. They are the most common

organisms in subgingival and root-surface plaque.

They are important in the formation of root surface

caries as well as certain types of periodontal dis-

ease. The most important species are A. naeslundii

and A. viscosus (1). 

Carin L., accepts that salivary SM are associ-

ated with initial of caries, but lactobacilli with the

further development of the lesion.Generaly, SM

and LB have been strongly implicated as causative

organisms of dental caries. Just because of that,

many autors suggested that the numbers of salivary

SM and LB can be useful diagnostic and prognos-

tic indicators of dental decay (13,16).

In this context is the purpose of  our study, to

estimate the salivary colonization with SM and LB,

in corelation with salivary pH and carious activity.

Material and method

60 children, aged 13-17, with the same diet-

higienic regim, in good health, except dental caries,

take place in our examination. According to their

DMF – index (WHO- criteria), they were divided

in two groups: 

� caries - resistant, with DMF – index from

0-3 and 

� caries - active, with DMF – index over 10. 

The following examinations were made:

- Clinical examinations;

- Laboratory examinations;

- Microbilogical examinations and

- Statistical examination



DETSKA I PREVENTIVNA STOMATOLOGIJA

226 Maked Stomatol Pregl 2011; 35 (5-6): 222-230. 

Stepenot na kolonizacija na plunkata so
SM i LB be{e meren vo parafin stimulira-
na plunka so DIP slide metodata na Larmas
(CRT testot na Vivadent od Lihten {tajn).
Stri  povite se nakapuvaat so plunka i se
postavuvaat vo epruveti so tabletka
Bacitracin, koja treba da go onevozmo`i,
inhibira rastot na drugi soevi. Potoa
sledi inkubacija na 37oC vo tekot na dva do
tri dena (slika 1). Koncentracijata na bak-
teriite se ispituva so komparirawe na gus-
tinata na koloniite prisutni na standard-
niot test strip, izrazeno vo broj na formi-
rani kolonii na mililitar plunka (colony-
forming units – CFU per ml. saliva – CFU/ml).
Vrednostite povisoki od 105 bakteriski
kolonii/ml plunka se indikator za visoka
predisponiranost kon karies odnosno visok
karies rizik (slika 2) (2, 16).

During the clinical examinations, determination

of the DMF index was made with Klein-Palmer
method.

PH in stimulating saliva was measured with

pH-metar Iskra 5730.

The degree of colonization with SM and LB

was measured in paraffin-stimulated saliva with

DIP-Slide method of Larmas (Dentocult SM and

Dentocult LB). Saliva is “dipped” or poured over

the slide. Following incubation on 37oC, 2-3 days

(figure 1). The concentration of microorganisms is

assayed by comparing the density of the colonies

present on the standard testing slide, expressed by

the numbers of colony-forming units (CFU) per ml.

saliva (figure 2) (2, 16).

Slika 1. Test kartica SM

Slika 2. Test kartica LB

Figure 1. Testing slide SM

Figure 2. Testing slide LB
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Rezultati i diskusija

Istra`uvawata sprovedeni vo posled-
nite godini govorat za direktna asocijaci-
ja me|u nivoto na salivarnite SM i ranata
demineralizacija na dentalnite povr{ini,
dodeka LB se povrzuvaat pove}e so progresi-
jata na karioznata lezija, higieno – die-
tetskite naviki i relativniot karies akti-
vitet kaj pacientite. 

Na{ite rezultati poka`aa visoko nivo
na salivarni SM i LB – 106 col./ml. plunka
(grafikon 1) kaj najgolem broj na karies ak -
tiv ni ispitanici so KEP-X

_
±σ=12,3±2,8

(tabela 1) kade plunkovniot Ph iznesuva{e
6,8; no niski vrednosti na salivarni SM i
LB – 105 col./ml. plunka i 103 col./ml. plunka

Maced Dent Rev 2011; 35 (5-6): 222-230.  227

Results and Discussion

Recenet years, Mutans Streptococci have been

associated in particular with early demineralization

while lactobacilli are implicated more with lesion

progression and cavitation and they are important

idicators about relative caries activity and diet-

higiene manners (1).

Table 1 reports for the significant difference in

the values of the DMF at the both group of exami-

neers (Student-“t”=20,5 for p < 0,001).

Our results show a high number of salivary

SM–106 col./ml. saliva and salivary LB–

105col./ml. in caries active group of children (chart

1) were salivary Ph was 6,10; but low salivary lev-

103/ 105/ 106 CFU/ml saliva - broj na formirani kolonii na eden
mililitar plunka.

Grafikon 1. Stepen na kolonizacija na plunkata so
SM i Lb kaj dvete ispituvani grupi (%)

103/ 105/ 106 CFU/ml saliva – colony forming units per ml saliva

Chart 1. Salivary SM and LB colonization at the both
groups of examineers (%)

TABELA 1. VREDNOSTI NA KEP INDEKSOT KAJ DVETE ISPITUVANI GRUPI

KEP X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

1,0±1,1

12,3±2,8

0

10

3

21

11,3 20,5 <0,001****

TABLE 1. DMF INDEX AT THE BOTH GROUPS OF EXAMINEERS

DMF X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

1,0±1,1

12,3±2,8

0

10

3

21

11,3 20,5 <0,001****

Over 10
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(tabela 3, grafikon 1) kaj pogolem broj na
karies rezistentnite ispitanici so KEP-
X
_

±σ=1,0±1,1 (tabela 1) kade salivarniot Ph
iznesuva{e 7,4 (tabela 2).

Ovie rezultati se vo korelacija so
rezultatite na Twetman S. i sor. (21) i Simon
L. (20) koi govorat za pozitivna korelacija
me|u razli~nite nivoa na salivarni SM i
LB i karies aktivitetot.

Vo ovoj kontekst, Bratthall D. et al.
(3,4,5,6) i Leal S. C., Mickenautsch S.(16)
istaknuvaat deka ovie mikroorganizmi
interferiraat so inicijalnite kariozni
lezii, dietetskiot re`im (osobeno jagleno-
hidratnata sodr`ina) i oralnata higiena.

Becker et al. i Bowen W. H. (1, 2) smetaat
deka SM pretstavuvaat najva`niot etio-
lo{ki faktor na dentalniot karies kaj
~ovekot, dodeka LB se sekundarni prediz-
vikuva~i  na karies.

Kaj grupata na karies aktivni ispitani-
ci izmereni se poniski vrednosti na plun -
ko vniot pH vo odnos na grupata na karies
rezistentni ispitanici. Nivnata razlika e
statisti~ki signifikantna {to sekako
pretstavuva potvrda za vlijanieto na kise-
losta na plunkata vrz zastapenosta na SM i
LB vo plunkata, na pojavata na dentalniot
karies, no i predizvik za rasvetluvawe na
to~niot mehanizam na deluvawe.

els of SM–10-5 col./ml.saliva and LB–10-3

col./ml. saliva at caries resistant patients, where

salivary Ph was 6,52 (table 2). The significant dif-

ference in salivary pH at the both groups probably

is one more prove for the influence of the salivary

acidogenicity to the SM and Lb colonization and

dental caries incidence. Low salivary levels of SM

–10-5 col./ml. saliva and LB–10-3 col./ml. saliva at

caries resistant patients is an indicator for the asso-

ciation beetwen salivary colonization with both of

these microorganisms and dental caries prevalence

(chart 1).

In this context are the results from several past

examinations were we found a strong correlation

beetwen the salivary colonization with SM and Lb,

dental caries mobidity and diet-hygiene manners.

(11, 12) 

This is in corelation with the results of

Twetman S. et al. (21) and i Simon L. (20) who

found a positive corelation between different levels

of salivary SM and LB and the caries experience.

Bratthall D. et al.(3,4,5,6) and Leal S. C.,
Mickenautsch S. (16) think that these microorgan-

isms interface with initial caries lesion, diet (sugar

content), and oral hygiene. 

TABELA 2. pH NA PLUNKATA KAJ DVETE ISPITUVANI GRUPI 

KEP indeks n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

30

30

7,4±0,11

6,802±0,47

6,86

6,66

7,94

6,94

0,598 4,7 <0,001****

TABLE 2. SALIVARY pH AT THE BOTH GROUPS OF EXAMINEERS

DMF index n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

30

30

7,4±0,11

6,802±0,47

6,86

6,66

7,94

6,94

0,598 4,7 <0,001****
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Namalen stepen na kolonizacija na
plun kata so SM i LB be{e determiniran kaj
ispitanicite so niski vrednosti na KEP
in deksot vo odnos na karies aktivnite is -
pi tanici, {to od svoja strana pretstavuva
in dikator za povrzanosta na stepenot na
kolonizacija na plunkata so ovie mikroor-
ganizmi i karies prevalencata.

Vo prilog na ova se rezultatite od dve
na{i studii, sprovedeni pred nekolku godi-
ni, vo koi si postavivme za cel da go odre-
dime stepenot na kolonizacija na plunkata
so Streptococcus Mutans i Lactobacillus kaj deca
so razli~en karies aktivitet, pri {to
be{e utvrdena jaka korelacija me|u zastape-
nosta na ovie mikroorganizmi vo plunkata,
karies morbiditetot, kako i higieno‡die-
tetskiot re`im. (11, 12)

Stepenot na kolonizacija na plunkata
so SM i LB, so primenata na sovremeni
testovi od strana na stru~ni lica (stomato-
lozi), kako i od samite pacienti po pret -
hod na stomatolo{ka edukacija, mo`e da se
primeni kako indikator vo determinirawe-
to na karies rizikot i izrabotkata na indi-
vidualen karies rizik profil.

Zgolemeniot broj na formirani kolo-
nii na Streptococcus muatns i Lactobacillus spe-
cies vo dentalniot plak i plunkata, kako i
naodite na mnogu nizok pH i CRT – Buffer
kapacitet na plunkata, se indikator za zgo-
lemen rizik od dentalniot karies. 

O~igledno e deka kolku porano go dija-
gnosticirame dentalniot karies tolku po -
kon  zervativni }e bideme vo negoviot tret-
man. Tokmu poradi toa od osobena va`nost e
determiniraweto na karies aktivitetot na
sekoja promena na tvrdite zabni tkiva i iz -
ra botka na individualen karies rizik pro-
fil za sekoj pacient, koj bazira na negovata
karies istorija, salivarniot klirens i
mik roflora, higieno-dietetskite naviki i
prisustvoto ili otsustvoto na primena na
fluoridni preparati. Analizata na ovie
podatoci }e ne dovede do pravilnata odluka
za soodvetna restavrativna procedura.
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Becker et al. and Bowen W. H. considered

that SM implicated as the most importanat etiolog-

ical agent of human dental caries, until LB is the

secondary causative agent (1, 2).

It is obvious that the big number of colony-

forming units (CFU) per ml. saliva of

Streptococcus muatns and Lactobacillus species in

dental plaque and saliva, low salivary pH and low

CRT – Buffer capacity of saliva are the indicators

for the increasing risk of dental decay.

In summary, we can confirm that the etiology

of dental caries is multifactoral and involves cario-

genic oral microflora, a susceptible host and a suit-

able substrate. Any attempt to fight with or control

dental caries must take into account the complex

interplay of numerous factors like educating all

individuals about the etiology of dental caries and

motivating them to take care of their own oral

health. At the same time it is our obligation to use

every possible preventive and therapeutic measures

(preparing a patient’s profile for susceptibility to

dental caries, removing all retentional sites in the

mouth, fissure sealing, sanation of dental caries

lesions and fissure filling); combination of fluoride

tretmant and recommendation for correct diet-

hygiene regim.
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Celta na ova ispituvawe e da se ispita
klini~kata uspe{nost na ~etiri metodi za
endodontski tretman na mle~nite zabi.

Materijal i metod: Vo ovaa studija bea
vklu  ~eni 128 avitalni mle~ni zabi kaj 92 pa ci -
enti na vozrast od 3-10 godini od dvata pola.

Pri izborot na zabite za tretman se ra -
ko vodevme od slednite kriteriumi:

� mle~nite zabi vklu~eni vo ispitu va we -
to da ne se so fistula ili otok;

� nivnite koreni da ne se resorbirani po -
ve  }e od 1/3;

� da imaat relativno dobro za~uvana ko -
ron ka;

� decata vklu~eni vo studijata da se vo
dobra zdravstvena kondicija i da so ra -
bo tuvaat;

� soglasnost na roditelite za vklu~u va -
we na decata vo ova ispituvawe.

Mle~nite zabi bea tretirani so razli~ni
sredstva i metodi.

Po 32 zaba tretiravme so kalcium hid rok -
sid, jodoform hlumski (jodoform chlumsky), `e le -
zen sulfat i  so rezorcin-formalin. Izborot

The objective of this research is to examine the
clinical success rate of the four methods for endodontic
treatment of primary teeth.

Method and Material: For the realization the
objectives of the study, 128 avital primary teeth of 92
patients at the age from 3-10, from both sexes, under-
went treatment.

We applied the following criteria in the selection of
teeth for the treatment:

� Primary teeth without fistulae or abscess; 
� Not more than 1/3 resorption of their roots;
� Relatively well preserved crown;
� Satisfactory health condition of the children

involved in the study, and willingness to coop-
erate;

� Consent from the parents to involve the children
in this study.

Primary teeth were treated with different materials
and methods.

Groups of 32 teeth were treated with calcium-
hydroxide, iodoform- Chlumsky, ferric sulfate, and
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na terapiskiot metod be{e po slu~aen izbor.
Indikacijata za terapija se postavi vrz os no -
va na o~iglednite klini~ki simptomi i
radiogravskiot naod.

Rezultati: Po tretmanot na avital ni -
te mle~ni zabi , istite klini~ki bea sledeni
na sekoi 3, 6, 12 i 18 meseci. Do 18 mesec od vkup -
no 32 tretirani avitalni zabi so kalcium hid -
rok sid, 34,37% od zabite ne poka`aa klini~ki
simp tomi, a 62,5% od zabite koi bea tre ti ra -
ni so jodoform pasta bea bez klini~ki simp to -
mi. Bez klini~ki simptomi do krajot na na {e -
to ispituvawe bea 18,75% od tretiranite za -
bi so `elezen sulfat i  81,25% od mle~nite za -
bi koi bea tretirani so rezorcin formalin.

Zaklu~ok: Najdobri klini~ki rezultati
vo odnos na tretmanot so ispituvanite me -
to di za lekuvawe na avitalni mle~ni zabi, vo
site opservacioni periodi, postignavme so re -
zor cin-formalin pastata i so jodoform pas -
ta. I pokraj toa {to dobivme najdobri re zul -
ta ti pri tretmanot na avitalnite mle~ni
za bi so rezorcin-formalin metodata, na{a
pre  poraka e taa pove}e da ne se upotrebuva vo
kli ni~kata praktika poradi doka`anoto
nega tiv no vlijanie  na formaldehidot koj e vo
nej zi niot sostav.

Klu~ni zborovi: avitalni mle~ni zabi; en do -
don cija; kalciumhidroksid; jodoform pasta;
`elezen sulfat; rezorcin formalin.

Osnovna cel na endodontskiot tretman
na mle~nite zabe e tie da se zadr`at vo fun -
k cija do nivnata fiziolo{ka smena ili
tol ku dolgo kolku {to tie se va`ni za
razvojot na okluzijata.

Indikaciite za endodontskiot tretman
na mle~nite zabi zavisat od op{tata zdrav -
stve na sostojba na deteto, moti vi ra nosta za
so rabotka na deteto i roditelite, oralniot
status, za koj zab se raboti, za koe zabo lu va -
we na pulpata se raboti i sostojbata na
periapikalnoto tkivo.

Pri odreduvawe na indikaciite za en -
do  dontski tretman na mle~nite zabi seko -
ga{ treba da se imaat vo predvid nekoi os -
nov   ni na~ela od koi zavisi za kakva pos tap -
ka pri intervencijata ke se odlu~ime. Pred
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resorcinol- formalin. The choice for the therapeutic
method was random. The therapeutic indication was
established based on the obvious clinical symptoms and
the radiographic finding.

RESULTS: After treatment of avital primary teeth,
they were clinically followed –up every 3, 6, 12 and 18
months. Up to the 18th month, 34.37% of the total num-
ber of 32 treated avital teeth treated with calcium-
hydroxide did not present any clinical symptoms, and
62.5% of the teeth treated with iodoform paste did not
present clinical symptoms. Until the end of our research,
we did not record clinical symptoms in 18.75% of the
teeth treated with ferric sulfate, and 81.25% of treated
teeth with resorcinol formalin.

Conclusion: We achieved the best clinical results
in relation to the treatment with the examined treatment
methods for avital primary teeth, in all observation peri-
ods, using resorcinol formalin paste and iodoform paste.
Even though we obtained best results using resorcinol
formalin for treatment of avital primary teeth, our rec-
ommendation is this method not to be further used in the
clinical practice, due to the proven negative effect of the
formaldehyde in its composition. 

Key words: Avital primary teeth, endodontics, calcium-

hydroxide, iodoform paste, ferric sulfate, resorcinol for-

malin.

The primary purpose of the endodontic treat-

ment of primary teeth is to preserve them in func-

tion until their physiological replacement or as long

as they are important for the development of the

occlusion.

Indications of endodontic treatment of primary

teeth depend on the general health condition of the

child, motivation of the child and parents to coop-

erate, the oral status, what teeth is in question, the

type of pulp disease, and the condition of the peri-

apical tissue.

In the process of determination of indications

for endodontic treatment of primary teeth, we

should always have in consideration the basic prin-

ciples underlying the choice for intervention proce-



se, dali mle~niot zab endodontski }e go
tre  ti ra me ili }e go ekstrahirame }e zavisi
od: dijagnozata na zaboluvaweto i sos toj ba ta
na koronkata na zaboleniot zab, od ste pe not
na resorpcija na korenot/korenite, od voz  ra -
sta na deteto, od toa dali postoi pro stor vo
vilicata da se smestat site trajni zabi, od
fazata na niknuvawe na sosednite za bi, po -
lo` bata i mestoto na zaboleniot mle~en zab
vo zabnata niza, od ana tom sko mor fo lo{ kite
karakteristiki na zabot koj treba en do -
dontski da se tretira kako i od mo` no sta i
potrebata od ortodontska te ra pija.

Uspehot na endodonskiot tretman na
avitalnite mle~ni zabi zavisi od pove}e
faktori, me|u koi najva`en e namaluvawe
ili eliminacija na bakteriskata in fek ci -
ja, koja e polimikrobna so golem broj mik -
ro  organizmi, kade {to dominiraat strep to -
ko kite i anaerobnite mikroorganiz mi (15,
17).  

Celta na endodontskiot tretman kaj
mle~nite zabi e tie da se odr`at vo funk ci -
ja do nivnata fiziolo{ka eksfolijacija
ili barem tolku dolgo kolku {to tie se
va`ni za razvojot na okluzijata. Poz na va -
we to na sostojbata i terapiskite mo`nosti,
kako i va`nosta na poedine~ni mle~ni zabi
za razvojot na okluzijata go nalagaat vak vi -
ot pristap.

Te{ko e klini~ki da se odredi histo -
lo{ kiot status na zabolenata pulpa, no so
temelna klini~ka i rentgenolo{ka pro ce -
na mo`no e da se odredi dali pulpata na
zabot mo`e voop{to da se tretira. Za dol -
go ro~na prognoza najva`no e da se izbere
soodveten tretman na zabot.

Za lekuvawe na nekroza na pulpata kaj
mle~ nite zabi mo`e da se primenat  dva me -
to da: pulpotomija i pulpektomija.

Sekako, pulpektomijata e izbiren me -
tod. Postapkata na pulpektomijata e indi -
ci rana za zabi koi poka`uvaat hroni~no
vospalenie ili nekroza na radikularna
pulpa. Kaj ednokorenite zabi pulpek to mi ja -
ta e edinstveno indicirana, no kaj mle~nite
molari, ~esto poradi nivnite anato mo mor -
fo lo{ki karakteristiki, paradi odne su va -
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dure. Above all, the choice whether the primary

tooth shall be treated or extracted depends on the

following: The diagnostics of the disease and the

condition of the crown of the avital tooth, the level

of root resorption, the age of the child, whether

there is space on the jaw to accommodate for all

permanent teeth, the phase of exfoliation of the

neighboring teeth, the position of the avital primary

tooth in the dental line, the anatomic and morpho-

logical characteristics of the tooth that needs

endodontic treatment, as well as the possibility and

the need of orthodontic therapy.

The success of the endodontic treatment of

avital primary teeth depends on several factors,

among which, the most important is the reduction

or elimination of the bacterial infection, which is

polymicrobial, with great number of microorgan-

isms, predominantly, streptococci and anaerobic

microorganisms (15,17).

The primary purpose of the endodontic treat-

ment of primary teeth is to preserve them in func-

tion until their physiological replacement or as long

as they are important for the development of the

occlusion. This approach is preordained by the

information about the condition and the therapeutic

possibilities, as well as the importance of the indi-

vidual primary teeth for the development of the

occlusion.

It is difficult to clinically determine the histo-

logical status of the avital pulp, however, through a

comprehensive clinical and radiographic evalua-

tion, it is possible to establish whether the pulp of

the tooth is treatable. For a long-term prognosis,

the most important step is selecting an adequate

dental treatment.

Two methods may be applied for treatment of

pulp necrosis in primary teeth: Pulpotomy and

pulpectomy. 

Understandably, pulpectomy is the selected

method. Pulpectomy is a procedure indicated for

teeth presenting a chronic inflammation or necrosis

of the radicular pulp. In single-rooted teeth, pulpec-

tomy is the only indicated procedure, but in pri-



weto na deteto i resorpcijata na korenite,
kako i mo`nosta da ja povredime klicata na
trajniot zab ili pri kanalnata instru men -
ta cija da potisneme infektiven materijal
kon apikalnoto tkivo, ne sme se ko ga{ vo
mo`nost da napravime celosna ekstir pa ci -
ja i dobra obrabotka na ko ren ski te kanali
pa ~esto se primenuva pulpo to mija kako iz -
bo ren metod.

Razvojnite, anatomskite i fizio lo{ ki -
te razliki me|u mle~nite i trajnite zabi
uka ̀ uvaat na razliki vo kriteriumite vo
en dodontskata terapija i upotrebata na ma -
te rijali za polnewe na kanalite.

Izborot na materijalot za polnewe na
korenskite kanali na mle~nite zabi e mno -
gu va`en i e vo direktna zavisnost so ste pe -
not na uspeh na endodontskata terapija. 

Denes postojat golem broj materijali
koi se upotrebuvaat za polnewe na koren -
ski te kanali na mle~nite zabi, no nitu eden
ma terijal za kanalna opturacija na ko re no -
vi te kanali na avitalnite mle~ni zabi,  koj
tekovno se upotrebuva, ne gi ispolnuva site
uslovi (7). 

Zna~ajnata zastapenost na avitalnite
mle~ni zabi vo celokupnata oralna pa to lo -
gi ja na detskata vozrast kaj nas i ne po vol -
ni te rezultati pri nivnoto lekuvawe so do -
se ga primenuvanite metodi se osnovniot
mo tiv za ova ispituvawe.

Materijal i metod

Vo ovaa studija bea vklu~eni 128 avi -
tal ni mle~ni zabi kaj 92 pacienti na voz -
rast od 3-10 godini od dvata pola.

Pri izborot na zabite za tretman se
rakovodevme od slednite kriteriumi:

� mle~nite zabi vklu~eni vo ispi tu va -
we to da ne se so fistula ili otok;

� nivnite koreni da ne se resorbirani
po ve ke od 1/3;

� da imaat relativno dobro za~uvana
ko ron ka;

� decata vklu~eni vo studijata da se vo
dob ra zdravstvena kondicija i da so -
ra bo tu va at;
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mary molars, often, due to their anatomic and mor-

phological characteristics, and the behavior of the

child and root resorption, as well as the possibility

of injuring the bud of the permanent tooth or sup-

press an infected material during canal treatment

into the apical tissue, we cannot always accomplish

complete extirpation and sufficient work on the

root canals, which, often results in using pulpoto-

my as a selected method.

The developmental, anatomic and physiologi-

cal differences between primary and permanent

teeth indicate differences in the criteria for

endodontic therapy, and the use of filling materials.

The choice for the filling material for the root

canals of primary teeth is very important and in

correlation to the success rate of the endodontic

therapy.

Today, there are great number of materials

used for filling root canals of primary teeth, how-

ever, none of the materials currently used for canal

obturation of root canals of avital primary teeth do

not fulfill all the conditions (7).

The significant incidence of avital primary

teeth in the overall oral pathology in children in our

country and the unfavorable results from treat-

ments with the methods used so far was the main

motive for this study.

Method and material

For the realization the objectives of the study,

128 avital primary teeth of 92 patients at the age

from 3-10, from both sexes, underwent treatment.

We applied the following criteria in the selec-

tion of teeth for the treatment:

� Primary teeth without fistulae or abscess; 

� Not more than 1/3 resorption of their roots;

� Relatively well preserved crown;

� Satisfactory health condition of the chil-

dren involved in the study, and willingness

to cooperate;



� soglasnost na roditelite za vklu ~u -
va we na decata vo ova ispituvawe.

Tehnika na pulpotomija

Otkako se postavi klini~kata i rent -
gen dijagnoza i indikacija za endodonski
tret man, kaj zaboleniot zab, so pomo{ na
vi sokotura`na ma{ina i dijamantski borer
i potoa so ~eli~en borer se otstranuvaat
ka rioznite masi prvo na periferijata na
kavitetot a potoa i vo blizinata na pul pa -
ta. Potoa zabot se izolira, se upotrebuva
aspi rator za plunka, se pravi toaleta so
natrium hipohlorid i so sterilen borer, se
vr{i trepanacija na pulpnata komora. Nek -
ro ti~nata pulpa se otstranuva so ste ri len
es kavator ili sterilen borer, a potoa so
nerv ekstirpator se otstranuva nekro ti~  -
nata pulpa od vlezovite na kanalite. Pulp -
na ta komora ja ispiravme so natrium hipo -
hlo rid, su{evme i primenuvavme edna od is -
pi  tuvanite metodi. Kaj mle~nite in ci zi vi
i kanini primenivme pulektomija na avi -
tal nata pulpa.

Mle~nite zabi bea tretirani so raz li~ -
ni sredstva i metodi.

Po 32 zaba tretiravme so kalcium hid -
rok  sid, jodoform hlumski (jodoform chlumsky),
`elezen sulfat i so rezorcin-formalin.
Iz borot na terapiskiot me tod be {e po slu -
~a en izbor. Indikacijata za te ra pija se pos -
ta vi vrz osnova na o~iglednite klini~ki
sim ptomi i radiogravskiot naod.

Metod so kalcium hidroksid

Na sterilni Miler igli se nanesuva
kal ciumhidroksid i se aplciraat vo ko ren -
ski te kanali, vrz niv se postavuva sterilno
pamu~no tupfer~e i kavitetot se zatvora
priv remeno so kavit. Vo slednata seansa, za
24-48 ~asa se otstranuvaat vlo{kite, se is -
pi raat korenovite kanali so 1% natrium
hipohlorid, se su{at so sterilni hartieni
absorberi i so {pric i igla se polnat so
kal cium hidroksid pasta. 
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� Consent from the parents to involve the

children in this study.

Pulpotomy technique

After establishing the clinical and radiograph-

ic diagnosis and indication for endodontic treat-

ment for the avital tooth, using a dental turbine and

diamond borer, and than using steel borer the cari-

ous masses are removed, first peripherally on the

cavity, and then near the pulp. Afterwards, the

tooth is being isolated, aspirator is used, and clean-

ing is done with sodium hypochloride and a sterile

borer is used for trepanation of the pulp chamber.

The necrotic pulp is removed with a sterile excava-

tor or sterile borer, and the necrotic pulp is

removed from the entrance of canals, using a nerve

extirpator. The pulp chamber is washed with sodi-

um hypochloride, drying is done using one of the

examined methods. In primary incisors and canines

we used pulpectomy of the avital pulp.

Primary teeth were treated with different mate-

rials and methods.

Groups of 32 teeth were treated with calcium-

hydroxide, iodoform- Chlumsky, ferric sulfate, and

resorcinol- formalin. The selection of the therapeu-

tic method was random. The indication for therapy

was based on the obvious clinical symptoms and

the radiographic finding.

Method with Calcium Hydroxide 

Sterile Miller needles with calcium hydroxide

are administered in the root canals, and topped with

sterile cotton ball, sealing the cavity with cavity

sealant. The following visit, in 24-48 hours, the

inserts are removed, root canals are washed with

1% sodium hypochloride, they are dried using ster-

ile paper absorbers and using a syringe are filled

with calcium hydroxide paste.

In permanent teeth treated with pulpotomy, we

administer the calcium hydroxide in the pulp cham-

ber. 



Kaj mle~nite zabi, kaj koi e izvr{ena
pul potomija, kalcium hidroksidot go na ne -
su vavme vo pulpnata komora.

Metod so jodoform pasta

Na sterilni Miler igli se nanesuva
rastvor Solucio Chlumsky i jodoform pra{ok
i se apliciraat vo korenskite kanali, vrz
niv postavuvavme sterilno pamu~no tup -
fer ~e i kavitetot se zatvora privremeno so
ka vit. Vo slednata seansa, za 24-48 ~asa se
otstranuvaat vlo{kite, se ispiraat kana -
li te so natrium hipohlorid, se su{at so
sterilni hartieni apsorberi i so {pric i
igla se polnat so jodoform pasta. 

Kaj mle~nite zabi kaj koi e izvr{ena
pul potomija jodoform pastata ja apli ci -
rav me vo pulpnata komora.

Metod so `elezen sulfat

So sterilno pamu~no tupfer~e vo pul -
pi nata komora se nanesuva 15,5% rastvor od
`elezen sulfat, vo vremetraewe od 15 se -
kun di („ViscoStat“ od firmata „Ultradent“).
Otkako }e se otstrani pamu~noto tupfer~e
so `elezen sulfat pulpnata komora i ko -
ren skite kanali se ispiraat so natrium hi -
po  hlorid, se su{at so sterilni hartieni
apsorberi i se polnat so cink oksid euge -
nol pasta, sve`o zame{ana i smestena vo
{pric so igla. 

Kaj mle~nite zabi kaj koi e izvr{ena
pulpotomija cink oksid eugenol pastata e
aplicirana vo pulpnata komora.

Metod so rezorcin formalin

So sterilno pamu~no tupfer~e vo pul -
pi nata komora se nanesuva te~en formalin
vo koj ima rastvoreno 1-2 kristali na re -
zor cin i se zatvara privremeno so kavit. Vo
sled nata seansa za 24-48 ~asa se otstranuva
vlo{ kata so rezorcin formalin, se ispira
so natrium hipohlorid pulpnata komora, se
su{at se polni so pasta rezorcin-for ma -
lin, koja se sostoi od kapka formalin, 1-2
kristali rezorcin i pra{ok od cink oksid. 
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Method with Iodoform paste

Using sterile Miller needles we administer

Chylmsky solution and idoform powder, and we

apply them in the root canals and cover them with

a sterile cotton ball, sealing the cavity with tempo-

rary sealant. In the next visit, in 24-48 hours, the

inserts are removed, root canals are washed with

sodium hypochloride, they are dried using sterile

paper absorbers and filled with a syringe filled with

iodoform paste.

In primary teeth treated with pulpotomy, we

applied iodoform paste in the pulp chamber.

Method with Ferric Sulfate

Using a sterile cotton ball in the pulp chamber,

we apply 15.5% solution of ferric sulfate, for 15 sec-

onds („ViscoStat“ from the company „Ultradent“).

After removing the cotton ball with ferric sulfate, we

wash the pulp chamber and root canals using sodium

hypochloride, and dry up using sterile paper

absorbers, filling is done with Zink oxide eugenol

paste, fresh mixed administered with a syringe.

In primary teeth treated with pulpotomy, we

applied Zink Oxide Eugenol paste in the pulp

chamber.

Method with Resorcinol Formalin

Using a sterile cotton ball, we apply liquid for-

malin in the pulp chamber, with 1-2 crystals of dis-

solved resorcinol, and we temporary closed with

sealant. At the next visit, in about 24-48 hours, we

removed the insert of resorcinol formalin, washed

with sodium hypochloride, and the pulp chamber

was dried and filled with resorcinol formalin paste,

containing a drop of formalin, 1-2 crystals of resor-

cinol and Zink oxide powder.

The definitive restoration in all teeth involved

in the study was performed using glass-ionomer

cement (Fuji lX, GC,Japan).



Definitivnata restavracija kaj site
zabi vklu~eni vo ispituvaweto ja pravevme
so glas-jonomer cement (Fuji lX, GC, Japan).

Po tretmanot na avitalnite mle~ni
zabi, istite klini~ki bea sledeni na sekoi
3, 6, 12 i 18 meseci, pri {to kaj sekoj od niv
bea registrirani slednite parametri:

� spontana bolka;
� patolo{ka luksacija;
� perkutorna ~uvstvitelnost; 
� prisustvo na otok ili fistula i
� diskoloracija.
Zabite koi poka`aa prisustvo na nekoj

od navedenite simptomi (osven disko lo ra -
cija) se ekstrahiraa, a primenetata metoda
za toj zab ja smetavme kako neuspe{na.

Rezultati i diskusija

Vo ispituvaweto bea vklu~eni 21 cen -
tral ni mle~ni incizivi, 15 lateralni
mle~ ni incizivi, 12 mle~ni kanini, 47 prvi
mle~ni molari i 33 vtori mle~ni molari.
Distribucijata na avitalnite mle~ni zabi
koi bea tretirani so ispituvanite metodi e
dadena na tabela 1.
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After treatment of avital primary teeth, they

were clinically followed – up every 3, 6, 12 and 18

months, whereas each presented the following

parameters:

� Spontaneous pain;

� Pathological luxation;

� Percutaneous sensitivity;

� Abscess or fistula and

� Discoloration.

Teeth showing any of these symptoms (except

from discoloration) were extracted, and the applied

method for those teeth was considered unsuccess-

ful.

Results and discussion

The research was conducted on 21 central pri-

mary incisors, 15 lateral primary incisors, 12 pri-

mary canines, 47 first primary molars, and 33 sec-

ond primary molars. The distribution of avital pri-

mary teeth, treated with the examined methods is

given in Table 1.

ТАБЕЛА 1. МЛЕЧНИ ЗАБИ ВКЛУЧЕНИ ВО ИСПИТУВАЊЕТО 
Калциум

хидроксид

Јодоформ

паста

Железен

сулфат

Резорцин

формалин
Вкупно

Централен инцизиви 10 6 5 21

Латерален инцизив 7 5 3 15

Канин 6 3 3 12

Прв млечен молар 6 10 13 18 47

Втор млечен молар 3 8 8 14 33

32 32 32 32 128

TABLE 1. PRIMARY TEETH INCLUDED IN THE STUDY 
Calcium

Hydroxide

Iodoform

Paste

Ferric

Sulfate

Resorcinol

Formalin
Total

Central Incisor 10 6 5 21

Lateral Incisor 7 5 3 15

Canine 6 3 3 12

First primary molar 6 10 13 18 47

Second primary molar 3 8 8 14 33

32 32 32 32 128



Od tabelarniot prikaz mo`e da se vidi
deka od vkupno 32 lekuvani avitalni mle~ -
ni zabi so kalcium hidroksid, vo periodot
od prvite tri meseci po tretmanot, bol ka i
perkutorna ~uvstvitelnost regis tri ravme
kaj 5 zabi (15,62%), dodeka 27 zabi, odnosno,
84,38% od tretiranite zabi so kal cium
hidroksid ne poka`aa simptomi. 

Vo periodot od tretiot do {estiot me -
sec, od vkupno 27 lekuvani zabi so ovoj me -
tod, kaj dva zabi se pojavi perkutorna
~uvstvitelnost, bolka i patolo{ka luksa -
ci ja, a kaj dva zabi fistula, odnosno kaj 4
zabi (14,81%) imavme neuspe{en tretman.
Kli ni~ki simptomi ne poka`aa 23 od tre -
ti ranite zabi so kalcium hidroksid, od nos -
no 71,87%.

Od {estiot do dvanaesetiot mesec od
vkupno 23 lekuvani  avitalni zabi koi bea
bez klini~ki simptomi, kaj 7 (30,43%) od
niv se pojavija klini~ki simptomi i toa, kaj
2 zaba se javi parulis, kaj 3 zaba se javi fis -
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The tables’ show that from the total number of

32 treated avital primary teeth with calcium

hydroxide, in the period of the first three months

after treatment, 5 teeth presented with pain and per-

cutaneous sensitivity (15,62%), while 27 teeth, i.e.

84.38% of the treated teeth with calcium hydroxide

did not show any symptoms.

In the period from the third up to the sixth

month, from the total number of 27 treated teeth,

two teeth presented with percutaneous sensitivity,

pain and pathological luxation, two presented fistu-

la, and in 4 teeth (14,81%) the treatment was not

successful. 23 of the treated teeth with calcium

hydroxide, i.e. 71,87% did not show clinical symp-

toms.

In the period from the sixth to the twelfth

months, from total number of 23 treated avital teeth

Calcium Hydroxide – Clinical symptoms 3, 6, 12 and 18 months after treatment

TABLE 2. CLINICAL SYMPTOMS OF THE EXAMINED GROUP WITH CALCIUM HYDROXIDE 

Калциум хидроксид – клинички симптоми по 3, 6, 12 и 18 месеци од третманот

ТАБЕЛА 2. КЛИНИЧКИ СИМПТОМИ КАЈ ИСПИТУВАНАТА ГРУПА СО КАЛЦИУМ ХИДРОКСИД

Pain, percuteneous

sensitivity, luxation
Fistula

Parulis 

Abscess 

Without clinical

symptoms 

0-3 months 5 27 (84,38%)

3-6 months 2 2 23 (71,87%)

6-12 months 2 3 2 16 (50%)

12-18 months 1 3 1 11 (34,37%)

Болки, перкуторна

чувствителност,

луксација

Фистула
Парулис

Апсцес

Без клинички

симптоми

0-3 месеци 5 27 (84,38%)

3-6 месеци 2 2 23 (71,87%)

6-12 месеци 2 3 2 16 (50%)

12-18 месеци 1 3 1 11 (34,37%)



tu la, a kaj 2 zaba bolka, perkutorna
~uvstvitelnost i patolo{ka luksacija. Za
po natamo{no sledewe ostanaa 16 zaba od -
nos no 50% od vkupno tretiranite zabi so
kal ciumhidroksid. 

Od dvanaesetiot do osumnaesetiot me -
sec po tretmanot, od vkupno 16 zabi koi kli -
ni~ ki se sledea, u{te kaj 5 zaba, odnosno
(31,25%) se pojavija klini~ki simptomi i
toa, kaj 1 zab apsces, kaj 3 zaba fistula, a kaj
1 zab bolka so perkutorna ~uvstvitelnost i
luksacija. Do 18 mesec od vkupno 32 tre ti -
rani avitalni zabi so kalcium hidroksid,
samo 11 zaba ne poka`aa klini~ki simp to -
mi, odnosno 34,37% od zabite. 

Mnogubrojnite istra`uvawa opi{ani vo
literaturata davaat razli~ni ocenki vo
pro centot na uspe{nost na lekuvawe na avi -
tal nite zabi so kalcium hidroksid. Huth et al.
(12) vo svojata studija prezentiraat kli   ni~ -
ki uspeh na endodontski tretman so kal ci um
hidroksid od 95% po 12 meseci i 87% po 24
meseci.

Charles i sor. (2) vo svojata studija na
tretirani avitalni mle~ni zabi so kalcium
hidroksid zabele`ale uspeh od 30% po 18
me seci od tretmanot.

Faavi i sor. (5) zabele`ale uspeh od 50%
po 6 meseci od tretmanot so kalcium hid -
rok sid. 

Na{ite rezultati so uspe{nosta na le -
ku vaweto na avitalnite mle~ni zabi za ed -
no godi{en period, so metodot so kalci um -
hid  roksid e vo soglasnost so navedenite
avtori, (2, 5) a procentot na uspeh e pomal
od naodite na Huth12 (53%). Me|utoa, golem
broj avtori (1,2,6,7,9,19), a i nie go regis -
tri  ravme toa, naveduvaat deka kalcium hid -
rok sidot se resorbira mnogu pobrzo vo spo -
red ba so fiziolo{kata resorpcija na ko re -
not na zabot. Naj~esto, toa e i pri~ina za
reinfekcija na korenskiot kanal i pojava
na klini~ki simptomi za podolg vremenski
period po tretmanot. Nekoi od avtorite (2)
prepora~uvaat po~esto dopolnuvawe na
pastata od kalciumhidroksid vo korenskite
kanali, a po is~eznuvawe na klini~kite
simp tomi i podobruvaweto na rentgeno -
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without clinical symptoms, 7 (30,43%) presented

clinical symptoms, whereas, 2 showed parulis, 3 of

the teeth fistula, and 2 teeth, pecutaneous sensitiv-

ity and pathological luxation. 16 teeth, i.e. 50% of

the total treated teeth with calcium hydroxide

remained for further monitoring.

In the period from the twelfth to the eighteenth

month after the treatment, from the total of 16 teeth

clinically monitored, another 5 teeth, i.e. 31,25%

presented clinical symptoms, from which, 1 tooth

with abscess, 3 teeth fistula, and 1 tooth presented

with percutaneous sensitivity and luxation. Up to

the 18th month, from total of 32 treated avital teeth

with calcium-hydroxide, only 11 did not present

any clinical symptoms, i.e. 34,37% of the teeth.

Many studies described in literature provide

different assessments of the success rate of treat-

ment of avital teeth with calcium hydroxide. Huth

et al. (12) in their study present clinical success of

the endodontic treatment with sodium hydroxide of

95%, after 12 months, and 87% after 24 months.

Charles et al. (2) in their study of treated avital

primary teeth with calcium hydroxide presented

success rate of 30%, 18 months after treatment.

Faavi et al. (5) presented 50% success rate, six

months after the treatment with calcium hydroxide.

Our results regarding the success rate of the

treatment of avital primary teeth, during a period of

one year, using the method with calcium hydrox-

ide, corresponds with the results of the above stat-

ed authors (2,5), and the percentage of success is

smaller than the findings by Huth (12) (53%). In

addition, many authors (1, 2, 6, 7,9,19), we includ-

ed, state that calcium hydroxide resorbs faster than

the physiological resorption of the dental root. In

most cases, it causes re-infection of the root canal

and incidence of clinical symptoms for a longer

time after the treatment. Some of the authors (2)

recommend more frequent adding of the calcium

hydroxide paste in the root canals, and after disap-

pearing of the clinical symptoms and the improve-

ment of the radiographic finding, the calcium

hydroxide paste should be replaced with another



lo{ kiot naod, pastata na kal ci um hid rok -
sid da se zameni so druga resorptivna pasta,
koja }e go sledi procesot na resorpcija na
ko renite, naj~esto prepora~ana e cink ok -
sid pastata.

Fuks (6) smeta deka me{avina na kalci um
hidroksid i jodoform pra{ok e prib li` no
idealen materijal za endodontski tret man
na avitalni mle~ni zabi. Vo SAD se upot re -
bu va sli~en materijal - Endoplast (8).

Chawla et al. (3) i Silva et al. (19) prepo ra -
~u va at me{avina na kalcium hidroksid i
cink oksid za kanalna opturacija na mle~ni
zabi.

Ramar K. (18) vo in vivo studija za endo -
dont ski treman na mle~ni zabi, koristel
ENDOFLAS vo ~ij sostav ima kalci um hid -
rok sid, cink oksid eugenol i jodoform, i po
devet mese~na opservacija zabele`al 95,1%
uspe{nost na metodata. 

Vo grupata na zabi lekuvani so jodo -
form pasta se tretiraa vkupno 32 zabi. Do
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resorption paste, which shall follow the resorpton

process of the roots, whereas, most recommended

is the Zink Oxide paste.

Fuks (6) stated that a mixture of calcium

hydroxide and idoform powder is almost an ideal

material for endodontic treatment of avital primary

teeth. In USA, they use similar material - Endoplast

(8).

Chawla et al. (3) and Silva et al. (19) recom-

mend a mixture of calcium hydroxide and Zink

oxide for root canal obturation of primary teeth.

Ramar K. (18) in an in vivo study of an

endodontic treatment of primary teeth, used END-

OFLAS, with calcium hydroxide, Zink oxide

eugenol and idoform in its composition, and after

nine months observation, noticed 95,1% success

rate of this method.

A total of 32 teeth were treated in the group of

teeth treated with iodoform paste. Up to the third

Iodoform Paste – Clinical symptoms 3, 6, 12 and 18 months after treatment

TABLE 3. CLINICAL SYMPTOMS OF THE EXAMINED GROUP WITH IODOFORM PASTE

Јодоформ паста – клинички симптоми по 3, 6, 12 и 18 месеци од третманот

ТАБЕЛА 3. КЛИНИЧКИ СИМПТОМИ КАЈ ИСПИТУВАНАТА ГРУПА СО ЈОДОФОРМ ПАСТА

Pain, percuteneous

sensitivity, luxation
Fistula

Parulis 

Abscess 

Without clinical

symptoms 

0-3 months 2 30 (93,75%)

3-6 months 1 2 27 (84,37%)

6-12 months 1 2 24 (75%)

12-18 months 1 1 2 20 (62,25%)

Болки, перкуторна

чувствителност,

луксација

Фистула
Парулис

Апсцес

Без клинички

симптоми

0-3 месеци 2 30 (93,75%)

3-6 месеци 1 2 27 (84,37%)

6-12 месеци 1 2 24 (75%)

12-18 месеци 1 1 2 20 (62,25%)



tretiot mesec po tretmanot kaj 2 zaba
(6,25%) se pojavi bolka, perkutorna ~uvs -
tvi telnost i patolo{ka luksacija, a kaj os -
ta natite 30, odnosno 93,75% od tre ti ra ni -
te zabi ne bea zabele`ani klini~ki simp -
tomi.

Od tretiot do {estiot mesec po tret ma -
not, kaj 3 zaba, odnosno 10% od ostanatite
30 zaba, se pojavija klini~ki simptomi, i
toa kaj 2 zaba se javija fistuli a kaj 1 bolka
i perkutorna ~uvstvitelnost. Ne poka`aa
klini~ki simptomi 27 zaba, odnosno 84,37%
od tretiranite zabi so jodoform pasta.

Vo periodot od {estiot do dva na ese -
ti ot mesec u{te 3 zaba (11,11%) poka`aa
kli ni~ki simptomi. Kaj eden od niv se javi
pe rkutorna ~uvstvitelnost i bolka, a kaj
dva zaba se pojavi fistula. Klini~ki simp -
to mi do 1 godina po tretmanot ne poka`aa
24 zaba odnosno 75% od tretiranite zabi so
jodoform pasta.

Do osumnesetiot mesec od po~etokot na
tretmanot u{te 4 zabi ili 16,66% od preos -
ta natite tretirani zabi so jodoform pasta
bea ekstrahirani poradi toa {to kaj 2 zaba
se pojavi parulis, kaj 1 zab se pojavi fis tu -
la, a kaj 1 zab perkutorna ~uvstvitelnost i
bol ka. Po 18 meseci od po~etokot na tret -
ma not, 62,5% odnosno 20 zaba koi bea tre ti -
ra ni so jodoform pasta bea bez klini~ki
simptomi.

Od pregledanite literaturnite poda to -
ci mo`evme da zabele`ime deka od golem
broj na avtori se prepora~uva upotrebata
na jodoform pastata za tretman na avitalni
mle~ni zabi. 

Holan i sor. (11) vo svojata studija za
endodontski tretman na mle~ni zabi pri ka -
`u vaat deka uspehot na lekuvawto na mle~ -
ni  te zabi so Kri pasta posle 48 meseci od
tretmanot bil 84%. (Kri pastata e sostavena
od jodoform (80,8%), kanfor, parahlor fe -
nol i mentol). Vo istata studija se re fe ri -
ra deka Rifkin zabele`al uspeh na tret ma -
not so ovaa pasta od 89%, a Garcija-Godoi od

95,6%. Coll (4) ja prepora~uva Kri pastata ka -
ko najdobra opcija za lekuvawe na in fi ci -
ra ni kanali na mle~ni zabi.
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month after treatment, 2 teeth (6,25%) presented

with pain, percutaneous sensitivity and pathologi-

cal luxation, and the rest 30 teeth, i.e. 93,75% of

the treated teeth did not present any clinical symp-

toms.

From the third to the sixth month after treat-

ment, 3 of the teeth, i.e. 10% of the rest of the 30

teeth presented clinical symptoms, whereas, 2 teeth

with fistulae, and 1 presented with pain and percu-

taneous sensitivity. 27 of the treated teeth with iod-

oform paste, i.e. 84,37% did not show clinical

symptoms.

In the period from the sixth to the twelfth

month, another 3 teeth (11,11%) presented clinical

symptoms. One of them presented percutaneous

sensitivity and pain, and two presented fistulae. 24

of the treated teeth with iodoform paste, i.e. 75%

did not show clinical symptoms up to one year after

treatment.

Until the eighteenth month from the begin-

ning of the treatment, another 4 teeth, i.e. 16,66%

of the rest of the treated teeth with iodoform paste

were extracted because there was parulis in 2 of the

teeth, fistula in one of the teeth, and 1 tooth with

percutanous sensitivity and pain. 18 months from

the beginning of treatment, 62,5%, i.e. 20 teeth

treated with iodoform paste did not present any

clinical symptoms.

We could observe from the examined data

from the literature that great number of authors rec-

ommend use of iodoform paste for treatment of

avital primary teeth.

Holan и сор. (11) in their study of endodontic

treatment of primary teeth show that the success rate

of treatment of primary teeth with Kri paste, 48

months after treatment was 84%. (Kri paste is com-

posed of iodoform (80,8%), kanfor, parachlo-

rinephenol and menthol). In the same study, there is

a reference that Rifkin noted success rate of 89%,

and Garcija-Godoi noted success rate of 95,6%. Coll

(4) recommends Kri paste as the best option for

treatment of infected root canals of primary teeth.



Thomas i sor. (20) ja preferira jodo -
form pastata za lekuvawe na mle~ni zabi so
inficirani kanali. Ovaa pasta lesno se re -
sor bira i nema nesakani efekti na za bi te
zamenici, a ako odi preku apeks lesno se za -
me nuva so normalno tkivo. 

Pastata {to ja razvil Maisto (8) veke
dol gi godini se upotrebuva vo lekuvaweto
na inficirani mle~ni zabi i poka`ala
dob ri rezultati. Taa gi ima istite kompo -
nen ti kako i Kri pastata, samo {to sodr`i
dopolnitelno i cink oksid eugenol, timol i
lanolin. 

Mass i sor. (14) prepora~uva na Walkhoff

pastata da se dodade cink oksid pra{ok za -
ra di namaluvawe na stepenot na resorpcija
na pastata od korenovite kanali. 

Fuks i sor. (6) istaknuva deka najupotre -
bu van materijal vo Japonija i Evropa za
kanalna opturacija na mle~ni zabi e pasta
koja se sostoi od me{avina na jodoform i
kalcium hidroksid. 

Procentot na uspe{nost so metodata so
jodoform pasta kaj na{ite ispituvawa e po -
mal vo odnos na citiranata literatura. Toa
najverojatno se dol`i na rabotata bez ko -
fe r dam i na amputacionata tehnika koja ja
pri menivme kaj mle~nite molari. Vo slu ~a -
ite kade primenivme pulpektomija i ko ren -
ski te kanali gi polnevme so jodoform pas -
ta, ne zabele`avme klini~ki simptomi vo
opservacioniot period, iako zabele`avme
de ka pastata pobrzo se resorbira od den tal -
ni te tkiva na korenot.

So  metodot so `elezen sulfat bea le -
ku vani vkupno 32 zaba. U{te vo po~etokot
na lekuvaweto, do tretiot mesec kaj 12 zaba
(37,5%) se pojavija klini~ki simptomi, i
toa kaj 8 zaba se pojavi fistula, kaj 1 zab
apsces, a kaj 3 zaba bolka, perkutorna ~uvs -
tvi telnost i patolo{ka luksacija. Bez
simp tomi bea 20 zaba, odnosno 62,5% od tre -
tiranite avitalni mle~ni zabi so `elezen
sulfat.

Vo periodot od 3-6 meseci po tret ma -
not u{te kaj 35% od zabite koi ne poka ̀ u -
vaa simptomi se pojavija klini~ki simp -
tomi, i toa kaj 2 zaba se pojavi parulis, kaj
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Thomas et al (20) prefer iodoform paste for

treatment of infected root canals in primary teeth.

This paste is easily resorbed, without side effects of

the dental successors, and if applied through the

apex, it is easily replaced with the normal tissue.

The paste developed by Maisto (8) has been

used for years in the treatment of infected primary

teeth with good results. It has the same components

as the Kri paste, with one difference that it addition-

ally contains Zink Oxide eugenol, timol and lano-

line.

Mass et al. (14) recommend Walkhoff paste

with added Zink oxide powder for reducing the

level of absorption of the paste in the root canals.

Fuks et al. (6) emphasize that the most used

material in Japan and Europe for root canal obtura-

tion of primary teeth is a paste consisted of a mix-

ture of iodoform and calcium hydroxide.

The success rate with the method using iod-

oform paste in our research is smaller as compared

to the quoted literature. This is probably due to the

work without coferdam and due the amputation

technique used for the primary molars. In the cases

where wed applied pulpectomy and the root canals

were filled with iodoform paste, we did not notice

any clinical symptoms during the period of obser-

vation, although we noticed that the paste is

resorbed faster from the dental tissues of the root.

We treated 32 teeth using ferric sulfate. In the

beginning of the treatment, up to the third month

12 teeth (37,5%) showed clinical symptoms, 8

teeth showed fistula, and 1 tooth presented abscess,

while 3 presented with pain, percutaneous sensitiv-

ity and pathological luxation. 20 teeth, i.e. 62,5%

of the treated avital primary teeth with ferric sulfate

did not present any symptoms.

In the period from 3-6 months after treat-

ment, another 35% of the teeth which did not show

symptoms previously, presented with clinical

symptoms, whereas 2 teeth presented parulis, 3



3 zaba fistula, a 2 zaba bolka, perkutorna
~uvs tvitelnost i luksacija. Do ovoj period
ne poka`aa klini~ki simptomi 13 zaba, od -
nos no 40,62% od tretiranite zabi so `e le -
zen sulfat.  

Vo periodot od 6-12 meseci po tret ma -
not u{te 4 zaba bea so fistula, odnosno
30,76% od tretiranite zabi po metodot so
`e lezen sulfat. Ne poka`aa klini~ki
simp tomi 9 zaba, odnosno 28,12% od leku va -
ni te zabi. 

Vo periodot do 18 meseci po tretmanot
u{te 3 zaba (33,33%) od ovaa grupa imaa fis -
tuli. Bez klini~ki simptomi do krajot na
na{eto ispituvawe bea samo 6 ili 18,75% od
tretiranite zabi so `elezen sul fat.

Iako vo ponovata stru~na literatura,
upotrebata na `elezniot sulfat ja favo ri -
zi raat golem broj na avtori, pri {to na ve -
du vaat deka toj e vistinska zamena  za tok -
si~ niot formokrezol, vo na{evo ispi tu va -
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Ferric Sulfate – Clinical symptoms 3, 6, 12 and 18 months after treatment

TABLE 4. CLINICAL SYMPTOMS OF THE EXAMINED GROUP WITH FERRIC SULFATE 

Железен сулфат – клинички симптоми после 3, 6, 12 и 18 месеци од третманот

ТАБЕЛА 4. КЛИНИЧКИ СИМПТОМИ КАЈ ИСПИТУВАНАТА ГРУПА СО ЖЕЛЕЗЕН СУЛФАТ

Pain, percuteneous

sensitivity, luxation
Fistula

Parulis 

Abscess 

Without clinical

symptoms 

0-3 months 3 8 1 20 (62.5%)

3-6 months 2 3 2 13 (40.62%)

6-12 months 4 9 (28.12%)

12-18 months 3 6 (18.75%)

Болки, перкуторна

чувствителност,

луксација

Фистула
Парулис

Абсцес

Без клинички

симптоми

0-3 месеци 3 8 1 20 (62.5%)

3-6 месеци 2 3 2 13 (40.62%)

6-12 месеци 4 9 (28.12%)

12-18 месеци 3 6 (18.75%)

teeth fistula, and 2 teeth presented pain, pecuta-

neous sensitivity and luxation. 13 of the treated

teeth with ferric sulfate, i.e. 40,62% did not show

clinical symptoms up to this period.

In the period from 6-12 months after treat-

ment, another 4 teeth presented fistula, i.e. 30,76%

of the treated teeth with ferric sulfate. 9 of the treat-

ed teeth, i.e. 28,12% did not show clinical symp-

toms.

In the period up to 18 months after treatment,

3 more teeth (33,33%) of this group showed fistu-

lae. Until the end of our research, we did not

record clinical symptoms in 6 of the teeth treated

with ferric sulfate, i.e.18,75% of treated teeth.

Although the latest literature shows that the

use of ferric sulfate is preferred by many authors,

stating that is an excellent replacement for the toxic

formocresol, the examined group using ferric sul-



we rezultatite koi {to gi dobivme kaj
ispi tuvanata grupa so `elezen sulfat bea
porazitelni. Od vkupno 32 zabi koi bea le -
ku vani so metodot na `elezen sulfat, od
koi pet bea centralni incizivi, tri la te -
ral ni incizivi, tri kanini, trinaeset prvi
mle~ ni molari i osum vtori mle~ni mola -
ri, do krajot na opservacioniot period bez
klini~ki simptomi bea samo {est zabi ili
18,75% od tretiranite zabi so ovaa metoda.

Golem broj avtori prezentiraat visok
klini~ki uspeh na endodontskiot tretman
na mle~ni zabi so triminutna aplikacija vo
pulpinta komora na `elezen sulfat i ampu -
ta ciona pasta od cink oksid eugenol. Taka
na primer Huth et al. (12) vo svojata studija
pre zentira klini~ki uspeh na `elezen sul -
fat metodata od 86% po 24 mese~na opser va -
cija. Neamatolallahi i sor. 16 izvestuva za
80,5% na uspeh na `elezen sulfat pul po to -
mi jata, Hatibovic-Kofman i sor. (10) vo svoeto
retrospektivno klini~ko ispituvawe, vo
pe riod od tri godini prezentiraat uspeh na
metodata so ferik sulfat od 96%. 

Vakvite razliki na uspe{nosta na tret -
ma not na drugite avtori so rezultatite do -
bi eni vo na{eto ispituvawe se dol`i na
fak tot {to `elezniot sulfat ne poseduva
antibakteriski svojstva, toj predizvikuva
aglutinacija na krvnite proteini i kon tro -
la na krvaveweto pri {to spre~uva soz da va -
we na hematom. Ako se zeme vo predvid i
deka cink oksid eugenol pastata nema silno
antibakterisko dejstvo, toga{ mo`e da se
opravda i neuspehot na ovaa terapiska me -
to da pri lekuvawe na avitalni mle~ni zabi.
@elezniot sulfat verojatno dava dobri
rezultati kaj neinficirani kanali na
mle~ ni zabi i koga se raboti za vospalena
pul pa, no za tretman na inficirani ko ren -
ski kanali, spored rezultatite od ova is pi -
tu vawe, ne se prepora~uva za lekuvawe na
avitalni mle~ni zabi. 

So metodot so rezorcin - formalin se
tretiraa vkupno 32 avitalni mle~ni zabi. 

Vo periodot do 3 meseci po tretmanot
kaj 3 zaba, odnosno 9,37% od tretiranite
mle~ ni zabi se pojavija klini~ki simptomi,
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fate in our study showed defeating results. From a

total of 32 teeth treated with the method with ferric

sulfate, five of them central incisors, three lateral

incisors, three canines, thirteen first primary

molars and eight second primary molars, only six

teeth did not show clinical symptoms until the end

of the observation period, i.e. 18,75% of the teeth

treated with this method.

Many authors presented high clinical success

rate of endodontic treatment of primary teeth, using

a three minute application of ferric sulfate in the

pulp chamber, and amputation paste of Zink oxide

eugenol. Whereas, Huth et al. (12) in their study

present clinical success rate of ferric sulfate method

of 86%, after 24 months observation period.

Neamatolallahi et al. (16) report 80,5% success rate

of pulpotomy with ferric sulfate, Hatibovic-Kofman

et al (10) in their retrospective clinical study, for a

period of three years, presented success rate of the

ferric sulfate method of 96%.

These differences between the success rates of

the treatment of different authors, compared with

the results for our study is due to the fact that fer-

ric sulfate does not have antibacterial characteris-

tics, it causes agglutination of the blood proteins

and controls hemorrhage, preventing occurrence of

hematoma. If we take in consideration that Zink

oxide eugenol paste does not have a strong anti-

bacterial effect, we can justify the failure of this

therapeutic method for treatment of avital primary

teeth. Ferric sulfate would probably give good

results in non-infected root canals of primary teeth

and in case of inflamed pulp, however, it is not rec-

ommended for treatment of infected root canals of

avital primary teeth, according to the results of this

study.

We treated a total of 32 primary teeth with the

Resorcinol Formalin method.

In the period up to three months after treat-

ment, 3 teeth, i.e. 9,37% of the treated primary

teeth showed clinical symptoms, whereas 1 tooth



i toa kaj 1 zab se pojavi fistula, a kaj 2 zabi
tretirani po ovoj metod se javi bolka i per -
ku torna ~uvstvitelnost. Klini~ki simp to -
mi ne poka`aa 29 ili 90,63% od treti ra ni -
te zabi so rezorcin- formalin. Vo pe ri -
odot od 3-6 meseci site zabi koi gi tre ti -
rav me so rezorcin-formalin ne poka`aa
klini~ki simptomi.

Vo periodot od 6-12 meseci po tret ma not
kaj 1 zab (3,45%) se javi bolka, per ku tor na
~uvstvitelnost i patolo{ka luk sa cija. Kli -
ni~ ki simptomi ne poka`aa 28 za ba (87,5%)
od tretiranite zabi vo ovaa gru pa.

Vo periodot od 12-18 meseci u{te kaj 2
zaba (7,14%) se javi bolka, perkutorna ~uvs -
tvi  telnost i luksacija. Klini~ki simp to -
mi ne poka`aa 26 ili (81,25%) od mle~nite
zabi koi bea tretirani so rezorcin for ma -
lin.

Site zabi koi bea tretirani so re zor -
cin - formalin se pigmentiraa crvenikavo.
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Resorcinol Formalin – Clinical symptoms 3, 6, 12 and 18 months after treatment

TABLE 5. CLINICAL SYMPTOMS OF THE EXAMINED GROUP WITH RESORCINOL FORMALIN

Резорцин-формалин – клинички симптоми после 3, 6, 12 и 18 месеци од третманот

ТАБЕЛА 5. КЛИНИЧКИ СИМПТОМИ КАЈ ИСПИТУВАНАТА ГРУПА СО РЕЗОРЦИН- ФОРМАЛИН

Pain, percuteneous

sensitivity, luxation
Fistula

Parulis 

Abscess 

Without clinical

symptoms 

0-3 months 2 1 29 (90,63%)

3-6 months 29 (90,63%)

6-12 months 1 28 (87,5%)

12-18 months 2 26 (81,25%)

Болки, перкуторна

чувствителност,

луксација

Фистула
Парулис

Абсцес

Без клинички

симптоми

0-3 месеци 2 1 29 (90,63%)

3-6 месеци 29 (90,63%)

6-12 месеци 1 28 (87,5%)

12-18 месеци 2 26 (81,25%)

presented with fistula, and 2 teeth treated with this

method presented with percutaneous sensitivity.

29, i.e. 90,63% of the treated teeth with resorcinol

formalin did not show any clinical symptoms. In

the period from 3 to 6 months all teeth that were

treated with resorcinol formalin did not show clin-

ical symptoms.

In the period from 6 to 12 months after treat-

ment, one of the teeth (3,45%) presented with pain,

percutaneous sensitivity and pathological luxation.

28 teeth (87,5%)of this group did not show clinical

symptoms.

In the period from 12 to 18 months after treat-

ment, two of the teeth (7,14%) presented with pain,

percutaneous sensitivity and pathological luxation.

26, i.e. 81,25% of the treated teeth with resorcinol

formalin did not show any clinical symptoms.



Imajki go vo predvid faktot {to na {i -
te rezultati koi gi dobivme pri endo dont -
ski ot tretman na avitalnite mle~ni zabi
ne mo`eme da gi sporeduvame so rezultati
od literaturata, }e se obideme da nap ra vi -
me sporedba so rezultatite vo litera tur ni -
te podatoci koi se  odnesuvaat na endo dont -
ski ot tretman na mle~ni zabi so for mok re -
zol, od pri~ina {to i toj vo svojot sostav
so dr`i formaldehid. 

Iako formokrezol metodata e vo povle -
ku vawe od upoteba vo terapiski celi vo sto -
ma tologijata, se u{te golem broj na stoma -
to lozi ja upotrebuvaat za pulpotomija na
mle~ni zabi zaradi visokiot procent na us -
peh koj go postignuva.

Taka, Hatibovic- Kofman (10) referira za
97% na uspeh na metodata na formok re zol
pri endodontski tretman na mle~ni mo la ri.
Neamatolallahi (16) po edno go di{na op ser va -
ci ja na endodontski tre ti ra ni mle~ni zabi
so formokrezol zabe le ̀ a la 92,5% na uspeh
na metodata. Coll et al (4) po 36 mese~na kli -
ni~ ka i radio lo{ ka opservacija na endo -
dont ski lekuvani mle~ ni zabi so formok -
re zol zabele`al 80,5% uspe{nost na me to -
data. Huth et al. (12) pre zen tira 85 % na us -
pe{  no endodontski tre ti rani mle~ni zabi
so formokrezol  po 24 mese~na opser va ci ja.
I vo ostanatite stu dii koi ni bea dos tap ni,
klini~kite re zul tati za procentot na us -
pe{nost na en do dont skiot tretman na mle~ -
ni zabi so formo krezol kaj najgolem broj od
avtorite se dvi`at od 70% pa i pre ku 90%
od vkup ni ot broj lekuvani zabi.

� Najdobri klini~ki rezultati vo od -
nos na tretmanot so ispituvanite me -
to di za le ku vawe na avitalni mle~ni
zabi, vo site op ser vacioni periodi,
pos tignavme so re zor cin-formalin
pas tata i so jodoform pasta, pri {to
ne postojat statisti~ki razliki vo
us pe{nosta na endodontskiot tret -
man na avitalni mle~ni zabi pome|u
me todite so jodoform pasta i re zor -
cin formalin pasta.

� I pokraj toa {to dobivme najdobri
re zul tati pri tretmanot na avi tal -
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All teeth treated with resorcinol formalin

showed radish pigmentation.

Having in mind the fact that our results

from the endodontic treatment of avital primary

teeth cannot be compared with the results from lit-

erature, we will make comparison with the results

from literature related to endodontic treatment of

primary teeth with formocresol, since it also con-

tains formaldehyde. 

Although the method with formocresol is

being withdrawn from use in therapeutic purposes

in dentistry, many dentists use it for pupotomy of

primary teeth, due to the high success rate of this

method.

Thus,  Hatibovic- Kofman (10) reports on 97%

success rate of the method using formocresol for

endodontic treatment of primary molars.

Neamatolallahi (16), after a year of observation of

endodontic treatments of primary teeth using

formocresol, reported on 92,5% success rate of the

method. Coll et al (4), after 36 months of clinical

and radiographic observation of endodontic treat-

ment of primary teeth using formocresol, reported

80,5% success rate of the method. Huth et al (12)

presented 85% success rate of endodontic treat-

ment of primary teeth using formocresol, after 24

months observation period. The other studies avail-

able to us also presented clinical results about the

success rate of endodontic treatment of primary

teeth using formocresol, which showed that in most

authors, the reported success rate is 70%, and over

90% of the total number of treated teeth.

� We achieved the best clinical results in

relation to the treatment with the examined

treatment methods for avital primary teeth,

in all observation periods, using resorcinol

formalin paste and iodoform paste, where-

as there were no statistically significant dif-

ferences in the success rate of endodontic

treatment of avital primary teeth using the

method with iodoform paste and the

method with resorcinol formalin paste.



ni te mle~ ni zabi so rezorcin-for -
ma  lin metodata, na {a preporaka e taa
pove}e da ne se upot re buva vo kli   ni~ -
kata praktika poradi doka ̀ a no to
negativno vlijanie na formal de hi -
dot koj e vo nejziniot sostav. 

� Nitu edna od ispituvanite metodi vo
potpolnost ne gi zadovoluva pro pi -
{a nite kriteriumi  za uspe{nost na
en dodontskiot tretman na avitalni
mle~ni zabi i biokom pa  tibilnost na
materijalot, pa endodont ski ot tret -
man na avitalni zabi treba da se iz -
veduva samo vo isklu~itelni slu~ai
kaj koi mo`e da dojde do po re me tu va -
we na ok lu zi jata i kaj pacienti kaj
koi mo`e da se obez bedat asepti~ni
us lovi za rabota.
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� Even though we obtained best results using

resorcinol formalin for treatment of avital

primary teeth, our recommendation is this

method not to be further used in the clinical

practice, due to the proven negative effect

of the formaldehyde in its composition. 

� Neither of the researched methods does not

completely satisfy the prescribed criteria

for success of endodontic treatment of avi-

tal primary teeth and biocompatibility of

the material, therefore, endodontic treat-

ment of avital teeth should be used only in

exceptional cases, which may result in dis-

balance of the occlusion and in patients

where one cannot secure aseptic working

conditions.
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Razvojot na zabite pretstavuva integ ra -
len del na kraniofacialniot rast. Pro ce sot
na  erupcija e dolg i dinami~en i e pod vlijanie
na biolo{ki i mehani~ki faktori od ge ne ti~ -
ka ili filogeneti~ka priroda koi mo`at da
predizvikaat atipi~na erupcija na nekoi zabi. 

Od nekoi pri~ini ovie razni razvojni al -
te racii mo`at da predizvikaat neerupcija na
zabite i tie nemo`at da ja preminat koskeno-
gingivalnata struktura, ili nema dovolno
erup tivna sila (retinirani zabi), ili postoi
ne kakva mehani~ka bariera (impaktirani zabi). 

Celta na ovaa studija e da prezentira fa -
mi lija (tatko, }erka i sin) so atipi~na neerup  -
tirana denticija. Intraoralniot na od, kli -
ni~ kite i rendgenolo{kite ispituva wa poka -
`aa prisustvo na retinirani ili neerup ti -
rani mle~ni zabi, neeruptirani premolari i
permanentni molari vo dvete vilici.

Klu~ni zborovi: primaren nedostatok od erup-
cija, zabna erupcija, neeruptiran zab.

Razvojot na zabite pretstavuva integra -
len del na kraniofacialniot rast. Pro ce -
sot na  erupcija e dolg i dinami~en i e pod
vlijanie na biolo{ki i mehani~ki faktori
od geneti~ka ili filogeneti~ka priroda

Dental development is an integral part of craniofa-
cial growth. The process of eruption is long and dynam-
ic and it’s under influence of biological and mechanical
factors either of genetic and Phil genetic background
which may cause atypical eruption of some teeth.

Among conditions that are affecting tooth eruption
is Primary Failure of Eruption (PFE), where localized
failure of eruption of permanent teeth exists with no
other systemic involvement. This condition affects main-
ly permanent posterior teeth that are fully formed but
are unable to reach the occlusal plane due to a primary
defect in the eruption mechanism itself.

The aim of this paper is to present a family (father,
daughter and son) with atypical uneruted dentition.
Introral inspection, and clinical and radiographic
examination showed presence of retention or uneruption
of deciduous molars, unerupted premolars, and perma-
nent molars in both jaws.  

Key words: primary failure of eruption, tooth eruption,

unerupted teeth 

Dental development is an integral part of cran-

iofacial growth. The process of eruption is long and

dynamic a.nd it’s under influence of biological and

mechanical factors either of genetic and philoge-
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koi mo`at da predizvikaat ati pi~ na erup-
cija na nekoi zabi. 

Od nekoi pri~ini ovie razni razvojni
al teracii mo`at da predizvikaat neerup -
ci ja na zabite i tie nemo`at da ja preminat
kos  keno-gingivalnata struktura, ili nema
dovolno eruptivna sila (retinirani zabi),
ili postoj nekakva mehani~ka bariera (im -
pak tirani zabi). 

Eden od naja`nite oralni naodi e dolgo-
ro~nata retencija na mle~nite zabi i na ta -
mo{na retencija na trajnite zabi. Re ten ci -
jata na zabite predizvikuva nivno ne so od -
vetno podreduvawe i delumna ili celosna
neerupcija. Nivnata pozicija e pri~ina za
kompresii vo zabnite lakovi i mo`e da do ve -
de do sekundarni infekii. 

Erupcioniot fenotip mo`e da bide oka -
rak teriziran od toa dali procesot e samo za -
kas net ili potpolno otsustvuva. Se ~ini de -
ka zakasnetata erupcia se pojavuva po~esto
ne  go kompletniot izostanok na erupcija vo
mno zinstvoto na sostojbi.

Prvata objavena referenca za ek to pi~ na
erupcija e najdena vo 1923. Cheyne i Wessels (4)

(1947) prijavile ektopi~no eruptirani per-
manentni prvi molari kaj 1,8% (devet od  500
deca) vo nivnata istra`uvana grupa.

Young (12) gi vovede terminite skok i
zadr`ka za ponatamo{no klasificirawe na
abnormalnosta. Taa najde prevalencija od
3,2% deca so eden ili pove}e ektopi~no
erup tirani prvi molari.

Bjerklin i Kurol (1) prijavile prevalencija
od 4,3%. Skoro 60% od ovie bea rever zi bil   -
ni ektopi~ni erupcii. Site avtori se sog   -
lasuvaat deka ektopi~nata erupcija naj ~es  to
se gleda vo maksilata i taa mo`e da bide uni-
lateralna ili bilateralna. Kar nab  luduval
po~esta pojava kaj pacienti so rascepi.

Pre~kite vo zabnata erupcija se vo obi -
~a eno pripi{ani na mehani~ki pre~ki, pre -
dizvikani od prekubrojni zabi, zbienost i
mekotkivna impakcija kako i odontogeni tu -
mo ri i cisti.

Ankilozata tipi~no nastanuva po par-
cijalna erupcija na zabot vo oralnata praz -
ni na. Koga zabot stanuva ankiloziran, se
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netic background which may cause atypical erup-

tion of some teeth.

Those different developmental alterations for

some reason cause uneruption of the teeth and they

cannot surpass the bone-gingival structure, or there

is not enough eruptive force (“embedded teeth”), or

there is a mechanical barrier (“impacted teeth”).

One of the most important oral findings is

long-term retention of the deciduous teeth and fu

The eruption phenotype can be characterized by

whether the process is merely delayed or fails com-

pletely. It appears that “delayed eruption” occurs

more frequently than complete “failure of erup-

tion” in the majority of conditions.

The eruption phenotype can be characterized

by whether the process is merely delayed or fails

completely. It appears that “delayed eruption”

occurs more frequently than complete “failure of

eruption” in the majority of conditions.

The first written reference to ectopic eruption

is found in 1923. Cheyne and Wessels (4) reported

ectopically erupting permanent first molars in 1.8%

(nine out of approximately 500 children) of their

study group

Young (12) introduced the terms “jump” and

“hold” to further classify the abnormality. She

found a prevalence of 3,2% children with one or

more ectopically erupting first molars.

Bjerklin and Kurol (1) reported a prevalence

of 4,3%. Almost 60% of these were reversible

ectopic eruptions. All authors agree that ectopic

eruption is mostly seen in the maxilla, it can be uni-

lateral or bilateral. Carr (3) observed a more fre-

quent occurrence in cleft lip and palate patients. 

Disturbances in tooth eruption are most com-

monly attributed to mechanical interferences

caused by supernumerary teeth, crowding, and

soft-tissue impaction as well as by odontogenic

tumors and cysts.

Ankylosis typically occurs after partial erup-

tion of the tooth into the oral cavity and is defined

as fusion of cementum or dentin to alveolar bone

due to cellular changes in the periodontal ligament

caused by trauma and other pathologies. When the

tooth becomes ankylosed, it appears to submerge in



~ini deka toj potonuva vo odnos na sosed-
nite zabi, koi prodol`uvaat da eruptira at. 

Neerupcijata i zakasnetata erupcija se
sostojbi koi prirodno ne vklu~uvaat anki -
lo za i se asocirani so kranijofacijalna dis-
ostoza, hipotiroidizam, hipopituita ri zam,
i pove}e geneti~ki i medicinski sindromi.

Klasificirana kako najintrigantna
pome|u sostojbite koi ja afektiraat zabnata
erupcija e Primarnata Neuspe{na Erup ci ja
(PFE), kade lokaliziranata neerupcija na
permanentnite zabi postoi bez drugi sistem-
ski nepravilnosti. 

Ovaa sostojba gi afektira voglavno
traj nite bo~ni zabi koi se celosno ofor-
meni no se nesposobni da ja dostignat oklu -
zal nata ramnina poradi primaren defekt vo
samiot eruptiven mehanizam.

Zabite afektirani od PFE ne se im pak  -
tirani od bilo kakvi strukturi i ne se
ankilozirani, so toa ja pravat ovaa sostojba
edna od najte{kite za dijagnosticirawe i
tretirawe pome|u humanite anomalii na
zabnata erupcija. Obidite za ortodontsko
zatvorawe na rezultantniot otvoren zagriz
se neefetkivni i mo`at da rezultiraat vo
ankiloza na PFE-afektirani zabi. Inter -
ven cija od strana na oralni hirurzi, peri-
odontolozi i proteti~ari e opravdana, no so
toa se pravi signifikantno emocionalno,
psihi~ko i financijalno breme vrz pa ci -
entite i nivnite familii

Bidej}i PFE isklu~ivo gi afektira
bo~ nite zabi bez vklu~enost na bilo kakvo
sis tematsko poremetuvawe,  se pretpostavu-
va deka genite kandidati za PFE se mo le -
kuli koi funkcioniraat samo vo preerup-
tivnata faza i deka se ekspresionirani vo
kletkite na dentalniot folikul i okolnite
strukturi. 

Prikaz na familija

Klini~kite i paraklini~kite ispitu-
vawa  otkrija permanentna denticija kaj najs-
tariot ~len na semejstvoto, so specifi~na
mezijalna inklinacija na zab 16 kako rezul-
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relation to adjacent teeth that continue to erupt.

Eruption failure and delayed eruption are condi-

tions that do not naturally involve ankylosis and are

associated with craniofacial dysostosis, hypothy-

roidism, hypopituitarism, and several genetic and

medical syndromes.

Classified as the most intriguing among condi-

tions affecting tooth eruption is Primary Failure of

Eruption (PFE), where localized failure of eruption

of permanent teeth exists with no other systemic

involvement. 

This condition affects mainly permanent pos-

terior teeth that are fully formed but are unable to

reach the occlusal plane due to a primary defect in

the eruption mechanism itself.

Teeth affected by PFE are not impacted by any

structures and are non-ankylosed, thus making this

condition one of the most difficult to diagnose and

treat among the human anomalies of tooth erup-

tion.Attempts to close the resultant open bite ortho-

dontically are ineffective and may result in ankylo-

sis of PFE-affected teeth. Intervention by oral sur-

geons, periodontists, and prosthodontists is also jus-

tified, thus placing a significant emotional, psychical

and financial burden on patients and their families.

Since PFE exclusively affects posterior teeth

without the involvement of any systemic disorder,

it is assumed that candidate genes for PFE are mol-

ecules that function only in the pre-eruptive phase

and that are expressed in cells of the dental follicle

and surrounding structures. 

Here we present a family (father, daughter and

son) with atypical eruption, which can be classified

as Primary Failure of Eruption. Introral inspection,

and clinical and radiographic examination showed

presence of retention or uneruption of deciduous

molars, unerupted premolars, and permanent

molars in both jaws. 

Familiar case report    

Clinical and paraclinical examination revealed

permanent dentition at the oldest member of the

family (Figure 1), with  specific mesial inclination

of tooth 16 as a result of changed path of eruption

and a presence of second deciduous mandibular
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tat na promenetata pateka na erupcija i pris-
ustvo na vtor mle~en mandibularen mo  lar
dlaboko vo koskata, pokrivaj}i go traj  niot
zab ispod, na levata strana, a na des nata stra -
na ima impakcija na zab 45 (sli ka 1).

Dentalniot status na }erkata vo gorna-
ta vilica otkri potonati primarni vtori
molari na dvete strani i nad niv neerupti-
rani maksilarni vtori premolari. Mo la ri -
te na levata strana se mo{ne visoko vo tu -
ber maksile i e pra{awe dali voop{to }e
se pojavat vo usnata praznina. 

Vo mandibularniot dentalen lak ima
im pakcija na istite zabi na levata strana,
no na desnata strana ima otsustvo na erup-
cija na prviot traen mandibularen molar
(slika 2).

molar deeply in the bone covering the permanent

tooth underneath, on the left side and on the right

there’s impaction of tooth 45.

Daughter’s dental status in the upper jaw

revealed submerged primary second molars on the

both sides and above them unerupted maxillary

second premolars. Molars on the left side are very

high in the tuber maxillae and there’s a question

about their eventual appearance in the oral cavity

(Figure 2). In mandibular dental arch there’s an

impaction of the same teeth on the left side, but on

the right there’s absence of eruption of first perma-

nent mandibular molar.

Photographs of the boy (Figure 3) are showing

presence of permanent dentition with disturbed

eruption of the first right maxillary and mandibular

molar with inclination of tooth 15, potentially

impacted 18 and malposition of tooth 48.

Slika 1. Ekstraoralen, intraoralen i ortopantomografsski naod kaj tatkoto

Figure 1. Extraoral and intraoral photographs and orthopantomographic X-rays of father



Intraoralniot naod i ortopantomo-
grafskata snimka kaj  sinot poka`uva pris-
ustvo na permanentna denticija so poreme-
tena erupcija na prviot desen maksilaren i
mandibularen molar, so inklinacija na zab
15, potencijalna impakcija na 18 i malpozi-
cija na 48 zab (slika 3).

Jasno e deka zabnata erupcija e komp -
lek sen proces koj vklu~uva vremenska akci-
ja i interakcija na kletki na dentalniot
or gan, folikulot i alveolata (osteoklasti
i osteoblasti). 

I pokraj steknatite soznanija utvrdeni
vo vrska so bazi~nata biologija na eruptiv -
ni ot proces, precizniot soodnos na mo le ku -
li te, vklu~eni vo kaskadniot proces na sig -
na  lizirawe treba u{te da se istra`uvaat. 

Koga eruptivniot proces e poremeten
nie se soo~uame so klini~ka situacija koja
e predizvik za dijagnosticirawe i tretman.
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It is clear from the discussion above that tooth

eruption is a complex process that involves the

timely action and interaction of cells of the dental

(enamel) organ, follicle, and alveolus (osteoclasts

and osteoblasts). 

Despite the wealth of knowledge established

about the basic biology of the eruptive process, the

precise relationship of molecules involved in sig-

naling cascades remains to be determined. As has

been demonstrated for the developing skeleton and

tooth organ, it is highly likely that a high level of

redundancy is shared by growth factors and

cytokines that influence tooth eruption. In contrast,

transcription factors that are produced in small

amounts within the nucleus are likely to play criti-

cal, non-redundant roles in cell-signaling functions

during tooth eruption. Clarifying the physiologic

role(s) and relationship of known key transcription

factors, growth factors, and cytokines as well as the

Slika 2. Ekstraoralen, intraoralen i ortopantomografsski naod kaj }erkata

Figure 2. Ectraoral and intraoral photographs  and  orthopantomographic X-rays of daughter



Vizijata za podobra kontrola vrz erup-
tivniot proces i podobruvaweto na celo-
kupnoto zdravje na denticijata pretstavu-
vaat o~igledna pri~ina za napredok vo ovoj
predel na oralnata biologija.

Ograni~enite terapevtski interven-
cii, koi se dostapni denes nudat mo{ne
malku vetuvawe za celosna korekcija na
neizbe`nite ortodonski i protetski kom-
plikacii, koi rezultiraat od zakasnuvawe
ili izostanok na erupcijata. 

So ogled na napredokot na nau~nite
istra`uvawa se o~ekuvaat terapii koi }e
gi rekreiraat eruptivnite nastani.
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discovery of novel molecules will require the use

of multifaceted approaches that involve both

mouse and human genetic studies.

When the eruption process is disturbed, we are

presented with a clinical situation that is challenging

to diagnose and treat. The prospect of better control

over the eruptive process and improving the overall

health of dentition is an obvious reason to advance

in this area of oral biology. Limited therapeutic

interventions available today offer very little prom-

ise of completely correcting the inevitable orthodon-

tic and prosthodontic complications that result from

a delay or failure of eruption. As research advances

are made, it is now expected that future treatment

modalities could include therapeutics that re-create

eruption events.

Slika 3. Ekstraoralen, intraoralen i ortopantomografsski naod kaj sinot

Figure 3. Ectraoral and intraoral photographs  and  orthopantomographic X-rays of son
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Eden od uslovite za izrabotka na mostov-
nite konstrukcii e stolbnite zabi da se sil ni,
cvrsti i korektno sanirani. No, vo slu ~ai ko ga
zabite se so namalena otpornost na pot por -
niot aparat potrebna e proteti~ka reha bi  -
litacija na zabi so naprednata parodontopa-
tija so fiksni cirkularni mostovi.  

Celta na trudot e da se iznese dolgo ro~ no -
to sledewe kaj pacienti so izraboteni fiksni
cirkularni mostovi na zabi so oslabnat potpo-
ren aparat. 

Pred 12-15 godini kaj 15 pacienti se izra bo -
teni 20 mostovi na zabi so naprednata re sorp  -
cija na alveolarnata koska. Prevzemena e adek -
vatna parodontalna terapija sledeno so kon-
trola na plak. 

Izrabotenite konstrukcii se pred sé
funk   cionalni. Mastikatornata efikasnost
posle proteti~kiot tretman be{e dobra i se
odviva po mnogu godini. Kaj izrabotenite mos -
to vi ne se registrira progresija na parodon -
tal na bolest koja bi dovela do gubitok na nekoj
od nosa~ite.

Klu~ni zborovi: dentalni mostovi,  parodonto-
patija

Zaboluvaweto na potporniot aparat na
zabite ~esto vodi kon nivno gubewe. Zgo le -

Strong, resistant and correctly treated abutment
teeth are one of the preconditions to fabricate a dental
bridge. But, in cases with diminished resistance of the
tooth supporting apparatus, a prosthetic rehabilitation
of teeth with progressed periodontal disease using fixed
dental bridges of cross-arch design is needed.

The aim of this paper is to present a long term fol-
low-up of patients with cross-arch, fixed dental bridges,
fabricated on abutment teeth with weakened supporting
apparatus.

20 bridges were fabricated in 15 patients, with
abutment teeth, which had advanced alveolar bone
resorption, and followed up during 12-15 years. An ade-
quate periodontal treatment and plaque control was per-
formed during whole follow-up period.

The fabricated constructions are functional.
Mastication efficiency after prosthodontic treatment was
good and remained so for many years. There was no
progression of periodontal disease which could lead to
teeth loss.

Key words: dental bridge, periodontal disease

Disease of the tooth supporting apparatus

often leads to their loss. Increased teeth mobility
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menata podvi`nost na zabite mo`e da bide
rezultat od gubitok na periodontalniot
pripoj i koskenata podloga. Isto taka mo`e
da bide i kako rezultat na loka li zi ran
efekt na golemo okluzalno opteretuvawe. 

Za da se obnovi funkcijata i estetikata
so vklu~uvawe na preostanatite zabi so
pro cenka na nivnata sostojba potrebna e
proteti~ka rehabilitacija na naprednata
parodontopatija so cirkularni fiksni
mostovi. Kaj parodontopati~ni nosa~i tre -
ba da se tretira parodontopatijata, a potoa
dobro da se razmisli dali da se izrabotat na
niv mostovi.

Preostanatite zabi se naj~esto mobil-
ni i individualno ako se ostavat i ako ne
reagirale na po~etokot na parodontalnata
terapija mo`e da se zagubat. Preostanatite
zabi so zna~itelna zaguba na potporniot
aparat, ako se povrzat mo`e dolgotrajno da
se koristat. Mostovite nao|aat se po{i ro -
ka primena vo imobilizacijata na raskla te -
ni te zabi. Toa se najkvalitetnite {ini (2).

Studiite koi go razgleduvaat dol go ro~ -
no to sledewe (5, 9, 10) poka`aa deka  cirku-
larni fiksni mostovi mo`e da se izrabotat
i uspe{no da se odr`at na zabi so zna~itel-
no reducirana parodontalna potpora ako e
prevzemena adekvatna parodontalna terapi-
ja sledeno so programa za kontrola na plak
dovolno efektivna da spre~i povtorno po ja -
vu vawe na parodontalna bo lest. Zabi so iz -
ra zena zaguba na koska i zabele`ana mo bil  -
nost se koristat kako nosa~i za fiksni par-
cijalni nadomestoci i splintovi (10, 14). Vo
vakvi slu~ai celta e da se spre~i zgolemu-
vaweto na mobilnosta so stabilizacija (9,
14). Zabite nosa~i mo`e da se odr`at bez in -
fla macija ako pacientite se dobro motivi-
rani i efikasni vo kontrolata na plakot.
Perio-protetskiot tretman se sostoi od po -
ve }e postapki po~nuvaj}i od pravilna dijag-
noza, prognoza i motivacija na pacientot,
pr vi~na terapija, kontrola posle tretman-
ot, definitiven plan na tretman, sprovedu-
vawe na tretmanot i terapija na odr`uvawe.
Fazata na odr`uvawe ima za cel da ja poja~a
motivacijata na pacientot da odr`uva adek-
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can be as a result of bone and periodontal attach-

ment loss. It can also occur as a result of local

occlusion overload.

In order to restore function and esthetics, an

assessment of the periodontopathic abutment teeth

condition and their incorporation into fixed circular

dental bridges is needed, thus achieving prostho-

dontic rehabilitation. Abutment teeth with peri-

odontal disease need to be treated first, and then

considered if they are appropriate for a fixed

prosthodontic therapy.

These rest abutment teeth are most often loose

and if left solitary and untreated, they can be lost.

The rest of the abutment teeth with considerable

loss of supporting structures can be used in long

terms if they are splint together. Dental bridges are

frequently used for immobilization of  loose teeth.

They are the best splints (2).

Studies (5, 9, 10) show that cross-arch dental

bridges, fabricated on abutment teeth with consid-

erably reduced periodontal support can be success-

fully maintained using adequate periodontal treat-

ment and plaque control, and the periodontal dis-

ease relapse can be prevented. Loose teeth with

great bone loss are used as abutments for fixed par-

tial dentures and splints (10, 14). In these cases the

goal is to prevent tooth loosening and achieve their

stabilization (9, 14). Abutment teeth can be main-

tained without inflammation if patients are moti-

vated for efficient plaque control. Perioprosthetic

treatment consists of many procedures, to start with

right diagnosis, prognosis, patient motivation, first

therapy and follow up, definitive treatment plan,

treatment execution and maintenance. The goal of

maintenance is to strengthen patients motivation

for adequate oral hygiene in order to prevent dis-

ease relapse.
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vatna oralna higiena da spre~i recidiv na
bolesta. 

Spored Körber (4) terapevtska merka e
ograni~uvawe na podvi`nosta na zabite pre -
ku nivno blokirawe. Mostovite nao|aat se
po{iroka primena vo imobilizacijata na
ras klatenite zabi. Krutoto povrzuvawe mo -
`e da bide sagitalno; sagitalno trans ver -
zal no; sagitalno  transverzalno sagitalno. 

Konstrukcijata so nosa~i kanini e pro-
blemati~na bidej}i vo tek na nekolku godini
celata konstrukcija se pridvi`uva napred,
vo nekoi slu~ai i do 5 mm (11). Pri fiksa-
cija na bo~nite zabi treba da se vklu~at i
zabi ispred kaninot, kako bi se izbegnalo
dejstvoto na horizontalni sili i bukooral-
no pomeruvawe.

Celta na trudot e da se iznese dolgo-
ro~noto sledewe kaj pacienti so izraboteni
fiksni cirkularni mostovi na zabi so
oslabnat potporen aparat. 

Materijal i metod

Pred 12-15 godini kaj 15 pacienti se
izraboteni 20 mostovi na zabi so napredna-
ta resorpcija na alveolarnata koska.
@elbite na pacientite bea da si gi zadr`at
sopstvenite zabi. Pred da se izrabotat
mostovite be{e sprovedeno sanirawe na
oboleniot parodoncium, taka  {to potpor-
niot aparat  be{e  osloboden od  kakva i da
bilo bolka i inflamacija. Napravena e ana-
liza na rentgenskite snimki od preostana-
tite zabi pred izrabotuvaweto na restavra-
ciite i posle podolg period.

Brojot i rasporedot  na preostanatite
zabi be{e takov da koga se izrabotuvaa
mostovi bezzabniot prostor be{e obostra-
no ograni~en so zabi, bea povrzani multi-
pli nosa~i, a bea dodadeni i distalni
~lenovi, vo zavisnost od slu~ajot.

Rezultati i diskusija

Izrabotenite konstrukcii se pred sé

funkcionalni so postignata i dobra este-
tika. Mastikatornata efikasnost po prote-

According to Körber (4) the therapeutic effects

is achieved by limiting abutment teeth mobility

thru their interconnection. Bridges are frequently

used for immobilization of loose teeth. This rigid

interconnection can be sagittaly, sagittaly-transver-

sal and sagittal-transversal-sagittaly.

Construction with canine abutments is prob-

lematic, because it migrates frontally during sever-

al years, sometimes up to 5mm (11). Lateral abut-

ment teeth should be connected to frontal teeth, to

prevent against effects of horizontal and bucco-oral

forces.

The aim of this paper is to present a long term

follow-up of patients with circular, fixed dental

bridges, fabricated on abutment teeth with weakens

supporting apparatus.

Material and Method

20 bridges were fabricated in 15 patients, with

abutment teeth, which had advanced alveolar bone

resorption, and followed up during 12-15 years.

Patients wished to preserve their teeth. A periodon-

tal treatment was performed before dental bridge

fabrication, and the supporting apparatus was free

of any pain or inflammation. X-rays were analyzed

before treatment and during follow-up after a

longer period.

Abutment teeth positions varied, so there were

pontics between abutments and situations with can-

tilever units, depending of each case.

Results and discussion

The fabricated constructions are functional

and attain good esthetics. Mastication efficiency

after prosthodontic treatment was good and
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ti~kiot tretman be{e dobra i se odviva
posle mnogu godini. Kaj izrabotenite
mostovi ne se registrira progresija na
parodontalna bolest koja bi dovela do gubi-
tok na nekoj od nosa~ite.

Nivoto na alveolarnata koska kaj pa ci -
en tite vo ovoj vremenski period (12-15 go -
di ni) e so nezna~itelna  koskena resorpcija
ili se voo~eni znaci na koskena re sorp cija.
Od rezultatite so pominato po dol go vreme
na nosewe prognozata {to be {e dadena koga
se izrabotuvaa se ostvari. Kaj pacientka so
dva frontolateralni mos to vi kaj edniot
most po 14 godini be{e registriran  karies
na zaben vrat na distalen nosa~ na koj
ima{e dodaden distalen ~len (slika 1a, 1b,
2).

Biolo{kite komplikacii mo`e da se
spre~at so redovna poseta na odr`uvawe i
plak kontrola. 

Kaj 5 pacienti se voo~eni znaci na
koskena resorpcija. Kaj niv treba da se zeme
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remained so for many years. There was no progres-

sion of periodontal disease which could lead to

teeth loss.

During this period (12-15 years) alveolar bone

showed insignificant bone resorption or signs of

bone resorption are noticed. The prognosis for long

term success became real. In one female patient

with 2 frontal-lateral bridges decay started to

develop on one lateral abutment tooth, near the

cantilever unit after 14 years (Figure 1a,1b, 2).

Biological complications can be prevented

with regular maintenance visits and plaque control.

In 5 patients signs of bone resorption were

noticed. In these cases age should be considered.

Technical failure was one broken bridge veneer.

Failures increase if wearing period is longer, in

average after 15 years.

Slika 1. a), b) Rentgen snimki pred tretmanot

Slika 2. Mostovi vo gornata vilica izraboteni
pred 14 godini

Figure 1. a), b) Pretreatment radiograph of the situation 

Figure 2. Fourteen-year follow-up fixed partial dentures
in the maxilla 

a) b)

a) b)
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vo predvid starosta. Od tehni~kite neus pe -
si ima{e pojava na skr{ena fasetka. 

Neuspesite se zgolemuvaat so pominato
pove}e vreme i po~esti se kaj konstruk ci -
ite so pominato podolgo vreme od 15 godini.

Yi et al (1995) (5) procenile vkupno 43
cir kularni mostovi kaj 34 pacienti i zak -
lu ~ile deka 86% od konstrukciite bile
seu{te vo funkcija po prose~no vreme od 15
godini. Istite avtori ja procenuvale oklu -
zi jata i subjektivnata funkcija kaj cir ku -
lar ni restavracii na pacienti so nap red na -
ta periodontalna destrukcija vo pe riod od
10 godini. Pacienti so mala ko li ~ina na
potporno tkivo imale pove}e te{kotii so
tvrda hrana od drugite (6).

Fiksnite restavracii gi povrzuvaat
mobilnite zabi so povolna distribucija na
funkcionalnoto opteretuvawe na preosta -
na tiot potporen aparat. Povr{inski povr -
za nite multipli nosa~i se sposobni za pri -
fa }awe na horizontalnite sili. Imo bi li -
za cijata na zabite so nadomestokot e poradi
negovata rigidnost. Povrzuvaweto na za bi -
te nosa~i ja podobruva  nivnata indi vi du al -
na otpornost, taka {to polesno gi pri fa }a -
at horizontalnite i vertikalni optova ru -
va wa. Koronkite i mostovite imaa uloga na
{ina koja gi imobilizira rasklatenite
zabi vo koskenite alveoli. So izrabotkite
se postignuva stabilizacija na zabite (1).

Uspe{na fiksna proteti~ka izrabotka
mo`e da se izraboti na zabi so zna~itelno
reducirana parodontalna potpora ako pa ro -
don talnite tkiva se vratat vo odli~no
zdravje so osigureno dolgoro~no odr`uvawe
(9). So obemna rekonstrukcija bez komp let -
na kontrola na zdravjeto na parodontalnite
tkiva rezultatite mo`at da bidat katastro -
fal ni. Koga zabite so izrazena zaguba na
koska poradi parodontalna bolest se ko ri -
stat kako nosa~i postoi mnogu malku to le -
ran cija i potrebno e otstranuvawe na pla -
kot vo sekoe vreme (13). 

Za pravilno planirawe na fiks no pro -
te ti~kite restravracii potrebno e dijag no -
sti~ ko navoso~uvawe na studio modeli vo
poluindividualen artikulator.

Yi et al (1995) (5) evaluated 43 circular

bridges in 34 patients and concluded that 86% of

the constructions were still in function after aver-

age 15 years. They also evaluated occlusion and

subjective function in patients with advanced peri-

odontitis, rehabilitated with extensive bridges of

cross-arch design during a ten year period. Patients

with less supportive tissues had more difficulties

with harder foods than others (6).

Fixed bridge constructions are connecting

loose teeth together, achieving a better distribution

of functional loads over the residual supportive

apparatus. Multiple abutments connected together

can handle horizontal forces better. Abutment

immobilization is achieved because of the con-

struction rigidity. The abutment teeth interconnec-

tion improves their individual resistance, so they

are more able to receive vertical and horizontal

loads. Crowns and bridges have the function of a

splint, which immobilizes loose teeth in their sock-

ets (1).

A fixed prosthodontic restoration can be made

on teeth with reduced periodontal support if they are

restored by a proper periodontal treatment and long

term maintenance (9). Results can be catastrophic if

a large reconstruction is done without complete peri-

odontal tissue health control. When teeth with exten-

sive bone loss due to periodontal disease are used as

abutments there is little tolerance and plaque control

is imperative at all times (13).

A diagnostic wax up on study casts, mounted

in semi-adjustable articulator is needed for right

fixed prosthodontic restoration planning.

Number and location of abutment teeth are

important to achieve optimal load distribution on
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Brojot i rasporedot na zabite nosa~i
se va`ni za da se postigne optimalna dis -
tri bucija na optertetuvawe kon preos ta na -
tiot parodoncium na zabite nosa~i. Ako na
zabot nosa~ ima izrabotena nadogradba pot -
rebno e da ima preostanato najmalku 3 mm od
soodvetniot koronaren del od zabot (7).

Gingivalniot rab postaven supra gin gi -
val no ja poednostavuva procedurata na iz ra -
bot ka i ja olesnuva plak kontrolata vo taa
regija. 

Klini~kite koronki mora ekstenzivno
da se stru`at poradi anatomsko stesnuvawe
na korenite. Poradi koni~nata forma na
korenite 1/3 od dol`inata na korenot e
otkriena, polovina od potpornata po vr {i -
na e zagubena. Silite koi deluvaat na pot -
por nata koska se zgolemeni poradi delu va -
we to na krakot na polugata povrzana so iz -
dol ̀ enite klini~ki koronki (13).

Pri preparacija potrebno e dobivawe
na paralelni povr{ini. Postoi pote{ ko -
tija da se paraleliziraat distalnite po vr -
{i ni na bo~nite zabi so vestibularnite po -
vr {ini na prednite zabi. Zatoa potrebno e
me|uvremeno zemawe na otpe~atok izlevawe
na model i analizirawe na nosa~ite za do -
dat no preparirawe i postignuvawe na niv -
na paralelnost, bez da se stru`at nepotreb-
no drugite povr{ini.

Vo bo~nata regija preparacijata se iz -
ve duva paragingivalno ili supragingival-
no, dodeka vo frontot na vlezot na gingi -
val  niot  sulkus.

Plitka zaoblena ili tangencijalna de -
mar kaciona linija na preparacija e pogodna
bi dej}i preparacijata se protega na ko ren -
ski povr{ini. Pravoagolna so zaoblen
vnat     re{en agol ili dlaboka olukovidna
pre   paracija mo`e da dovede do otvorawe na
pulpata i do oslabnuvawe na prirodnata iz -
dr ̀ livost na zabot (14). Vidot na demar ka -
ci onata linija diktira dali }e ima gin gi -
val ni metalni rabovi. Treba da se proveri
pred preparacijata na zabite visinata na
linijata na smeewe na pacientot.

Potrebno e zemawe na precizen otpe ~a -
tok so individualna la`ica i ednofazen
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their residual periodontium. If a cast post and core

is fabricated on the abutment tooth, the ferrule

effect of at least 3 mm should be provided (7).

Supragingivally placed crown margins simpli-

fies bridge production and plaque control.

The abutment teeth need extensive preparation

because of the anatomic shape of the crown-root

margin. Because of the conical root shape, 1/3 of

the root length is exposed, and half of the support-

ing surface is lost. Forces which act on the sup-

porting bone are amplified because the lengthened

clinical crowns act like levers (13). 

During preparation, parallel surfaces must be

achieved. Paralleling distal surfaces of lateral teeth

with buccal surfaces of anterior teeth can be diffi-

cult. Intermediate impressions and casts can help

analyzing the surfaces and pinpoint further prepa-

ration surfaces to achieve their parallelism.

Preparation in lateral region ends paragingi-

vally or supragingivally, whereas frontal teeth

preparation ends in the gingival sulcus entrance.

A shallow chamfer or feather-edge prepara-

tion is convenient, because preparation ends at

root surfaces. Shoulder preparations can lead to

pulpal damage and weakens natural tooth integrity

(14). Preparation edge designs determine whether

gingival crown edges will be in metal. Patients

smile line should be checked before tooth prepara-

tion.

The single-mix impression technique should

be precise, using a custom tray and elastomers.

Epilogue from the considerable loss of sup-

porting apparatus are long clinical crowns, thus

enabling good restoration retention and resistance.

Mobile teeth with crowns as retainers for rigid
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metod na otpe~atuvawe so elastomeri so po -
mo{ na {pric- metoda.              

Pri zna~itelna zaguba na potporniot
aparat zabite se so dolgi klini~ki koronki
koi ovozmo`uvaat dobra retencijata i re -
zis tencija na restavracijata. Mobilni zabi
so koronki kako sidra na kruti proteti~ki
izrabotki baraat pogolema retencija od ko -
ron kite pricvrsteni za relativno nepod -
vi` ni nosa~i (3).

Gingivalniot rab od koronkite da nav -
le guva do gingivalniot sulkus za da ne go
o{teti mehani~ki pripojniot epitel i
kinewe vlaknata na periodonciumot. Treba
da zavr{uva do granica na preparacija
Gingivalniot rab na koronkite treba in -
tim no da le`i na demarkacionata linija, a
so toa i intimno da le`i na bi fur ka ci ja ta
na korenite, odnosno da  bide vo ramnina na
povr{inata na zabot. Vidlivite furka cii
na zabite nosa~i treba da se vklopat vo
aksijalnite povr{ini na ve{ta~kite ko -
ron  ki, za da se namali te{kotijata na ~is -
te we na plakot na ovie povr{ini (14).

Modeliraweto na okluzalnata povr {i -
na e so obezbeduvawe na fiziolo{ka oklu -
zi ja (15). Ako e mo`no so minimalen ho ri -
zon talen i vertikalen preklop.

Formata na okluzalnata povr{ina na
izrabotkata pri kontakt so antagonistite
go odreduva prenesuvaweto na silata na
zabite nosa~i. 

Tuberite treba da bidat poramni i za -
ob leni, no konveksni i so po{iroki fi su ri
za da se obezbedi to~kast kontakt (8). Bi dej -
}i frontalnite zabi ne se aksijalno opto-
vareni treba da imaat lesni kontakti so an -
ta gonistite. Dejstvoto na  xvakalnite sili
mora ramnomerno da se raspredeli na site
prisutni zabi, taka {to tie  da ne deluvaat
{tetno. Va`no e rezultantata na silite da
deluva vo vertikalna nasoka (2).

Potrebno e da se obezbedi harmoni~en
is tovremen kontakt vo polo`ba na mak si -
mal na interkuspidacija, vospostavuvawe na
kontakti vo bo~nata regija so sloboda vo
cen tar.  Dolnata vilica mo`e da se dovede
bez pre~ki vo stabilen odnos vo centralna

prosthetic fabrications need higher retention than

crowns, fixed on healthy abutment teeth (3).

The gingival edges of the crowns should be

placed by the gingival margin in order to avoid

damage of the attachment epithelium and

periodontal ligamentum. The crown margin must

reach to the preparation edge. The gingival crown

edge must fit tight to the preparation margin and

root bifurcation, and this interface must be plane as

possible. The exposed root furcations of the abut-

ment teeth must be incorporated into the axial sur-

faces in a manner that will facilitate proper plaque

removal (14).

Occlusal surface design should enable

physiological occlusion (15). The overjet and

overbite should be at minimum. Occlusal surface

design determines how forces will be transfered to

the abutment teeth.

Tooth cusps should be modeled flat and round,

but convex and with large fissures to achieve

contact points (8). Since forces on frontal teeth are

not axial, contacts with antagonist teeth should be

less intense. Occlusal forces must be distributed

equaly on all teeth, to avoid their damaging effects.

It is important that the resulting force should be in

axial direction (2).

A synchronous contact of all teeth in

maximum intercuspidation with freedom in centric

occlusion should be achieved. The mandible can

close without interference into stable centric

relation, maximum intercuspidation and between

these two positions.

Frontal teeth should be in contact during

protrusive movements. A physiological occlusion

with canine guidance should be obtained, if they
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relacija, maksimalna interkuspidacija i
me|u ovie dve polo`bi. 

Pri protruzivno dvi`ewe potrebno e da
ima kontakt na prednite zabi. Treba da  se
obezbedi fiziolo{ka okluzija pod vod stvo
na kanini, ako se tie prisutni ili ako ne dos -
ta suvaat kanini da se obezbedi uni la te ralno
uramnote`ena okluzija ili oklu zi ja vodena
od grupa na zabi pri lateralni dvi ̀ ewa. 

Po postavuvaweto na koronkite ili
mos tot ne postoi mo`nost nosa~ite so
nezna~itelno pomeruvawe vo koskenite al -
ve oli da se prilagodat na malite okluzalni
nesovr{enosti. Dovolno e eden zab da bide
vo traumatska  okluzija i site {inirani no -
sa ~i da bidat preoptovareni (12). So oklu -
zal no uramnote`uvawe mo`e da se postigne
i stabilizacija na zabite. 

Povr{inite na izrabotkata koi se vo
kontakt so sluzoko`ata na rezidualniot
gre ben treba da se ramni ili blago kon vek -
s ni za nepre~eno odr`uvawe na higienata.

Pri cementiraweto mo`e da se pojavi
rizik poradi hipermobilnite zabi nosa~i i
da se ote`ne potisnuvaweto na mostot do
definitivnata polo`ba.  Treba da se obrne
vnimanie na materijalot za cementirawe
(finozrnest) i na~inot na pripremawe,
kontrolirana rabota od preparacija do
cementirawe, odnosno pravilna klini~ka i
tehni~ka faza na rabota. 

Zabite koi se so namalena otpornost na
potporniot aparat mo`at proteti~ki da se
rehabilitiraat so fiksni mostovi. Iz bo -
rot na mo`nite restavracii treba vni ma -
tel no da se razgleda i da se analiziraat
potencijalnite rizici i pridobivki pred
da se odlu~i za individualno najsood vet ni -
ot plan na terapija.

Za~uvuvaweto na preostanatite zabi i
izrabotuvawe na niv funkcionalna fiksno
proteti~ka  konstrukcija za podolg rok za -
vi si od terapevtite proteti~arot i pa ro -
don tologot i sorabotkata na pacientot.
Ako se izrabotuvaat skapi i kompleksni
proteti~ki nadomestoci treba da se zemat
vo predvid site faktori za uspe{na oralna
rehabilitacija.
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are present, if not present, a unilateral balanced

occlusion or group function during lateral

movements should be obtained.

There is no possibility for the abutment teeth

to adjust to occlusal imperfections by their slight

movement in the alveolar bone. One traumatic

occlusal contact is sufficient to make all connected

teeth suffer overload (12). By occlusal adjustments

a stabilisation of affected teeth can be

accomplished.

Pontic surfaces in contact with the edentulous

alveolar ridge should be flat or slightly convex and

enable oral hygiene.

The definitive cementation of bridges can be

risky, because the loose teeth can prevent proper

bridge placement. The cement should have fine

granulation, the preparation should be proper, all

working steps from preparation to cementation

should be controlled, i.e. Proper clinical and

technical working phases.

Teeth with decreased resistance of the

supporting apparatus can be rehabilitated

prosthodontically, using fixed dental bridges of

cross-arch design. The selection of the appropriate

prosthetic restoration must be made carefully,

potential risks and gains should be considered

before an individual and appropriate therapy plan is

made.

Preservation of the remaining teeth and their

long term fixed prosthodontic rehabilitation

depends on the specialists, prosthodontists,

periodontologysts and patient cooperation. All

factors should be considered for a successful oral

rehabilitation if expensive and complex

prosthodontic restorations are fabricated.
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Epulis fissuratum se javuva kaj pacientite so
totalni protezi, bidej}i postojanata iri ta -
ci ja predizvikuva mukozata da prerasne preku
neadekvatnite protezi. Ovie lezii mora da se
otstranat i da se izbegne nivnoto povtorno
javuvawe, kako i da se izrabotat novi protezi
so cel da se odr`i zdravo hirur{ki treti ra no -
to tkivo. 

Celta na ovoj trud e prikaz na slu~aj na hi -
rur {ka tretman na epulis fissuratum, potkrepa
na klini~kata dijagnoza so histopatolo{ ki -
ot naod i sozdavawe na uslovi za rehabili ta ci -
ja so izrabotka na nova protetska konstruk -
ci ja.

Klu~ni zborovi: inducirana fibrozna hiper -
pla zija od proteza, hirur{ki tretman

Protetski inducirana fibrozna hiper -
pla zija (epulis fissuratum), u{te poznata i ka -
ko fibrozna inflamatorna hiperplazija,
hi perplazija od protezi, granuloma fissuratum,
e predizvikana od intenzivna hroni~na tra -
uma, naj~esto od lo{o nalegnuvawe na pro -
te zite i parafunkcionalnite naviki na pa -
ci entite. 

Epulis fissuratum naj~esto se javuva na ves -
ti bularnata mukoza kade {to rabot od pro -
tez noto krilo e vo kontakt so tkivoto. Re -
sorp cijata na maksilarniot ili man di bu -
lar niot alveolaren kosken greben koja se
odig ruva vo odreden vremenski preiod,

Epulis fissuratum occurs in complete denture

patients, because a constant irritative action induces the

mucosa to grow under poorly fitting dentures. These

lesions must be removed, and to avoid a relapse, new

complete dentures should be made to maintain healthy

surgical tissues. 

The purpose of this study was to present a case

report of the surgical treatment of epulis fissuratum, as a

support of clinical diagnosis with histopathological find-

ing, and providing satisfactory results of rehabilitation

in oral function and tissue health with new denture. 

Key words: denture induced fibrous hyperplasia, surgi-

cal treatment

Denture-induced fibrous hyperplasia (epulis
fissuratum), also called as fibrous inflammatory

hyperplasia, denture hyperplasia, granuloma fissur-

atum is caused by intensity chronic trauma usually

from ill-fitting dentures or even parafunctional

habits.

The epulis fissuratm usually occurs in the

vestibular mucosa, where the denture flange con-

tacts the tissue. As the bony maxillary and

mandibular alveolar ridges resorb over a prolonged

period, the flanges extend further into the soft tis-

sue of the vestibule, causing chronic irritation and

trauma, which can lead to an exuberant fibrous
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ovozmo`uva ekstenzija na rabot od pro tez -
no to tkivo vo mekoto vestibularno tkivo,
pre dizvikuvaj}i hroni~na iritacija i tra -
uma. Hroni~nata iritacija i trauma in du -
ci raat zgolemen proliferativen odgovor
od strana na fibroznoto svrzno tkivo. Vo  -
obi  ~aenata pri~ina za ova e toa {to kos ke -
ni ot greben na koj protezata prvi~no dobro
le ̀ ela, so tek na vreme se menuva. Rabot na
pro tezata, obi~no go razdeluva pro li fe ri -
ra noto tkivo. Istiot ovaj odgovor se javuva
i kaj  traumatski predizvikaniot fibrom,
me|utoa tuka protezata e specifi~no de fi -
ni rana kako predizvikuva~ (11).

Leziite tipi~no se pojavuvaat kako so -
li tarni ili multipni hiperplasti~ni
tkiv  ni nabori, ili kako nabori od hiper -
plas ti~no svrzno tkivo, pokrieni so pove -
}e sloen plo~est epitel vo alveolarniot
vestibulum. Na dnoto na fisurite, mo`na e
pojava na silna inflamacija i ulceracii.
Epulis fissuratum ima tendencija da bide
asimp tomatski, no mo`e da stane mnogu
~uvstvitelen ako bidi akutno povreden (6).

Epulis fissuratum se sostoi od bezbolni
nabori od fibrozno svrzno tkivo koi se
cvrsti na palpacija i vo koi protezniot
rab udobno nalegnuva. Leziite obi~no, ne
se sil no inflamirani, no mo`at da bidat
iri ti rani ili duri i ulcerirani na os no -
vata kade {to nalegnuva rabot od protezata
(2).

Goleminata na leziite varira od loka -
li  zirana hiperplazija so golemina pomala
od 1cm, do masivni lezii koi involviraat
po golem del od vestibulumot. Podatocite
poka`uvaat deka se pojavuvaat kaj 5-10% od
nositelite na protezi i toa po~esto vo mak -
si lata otkolku vo mandibulata (8). Pri toa,
protetskata hiperplazija stanuva klini~ki
manifestna, naj~esto vo uslovi na gorna
totalna proteza i prisutni prirodni zabi
vo mandibularniot front. 

Hiperplazijata predizvikana od pro te -
zi te se pojavuva po~esto kaj `eni i po ve }e -
to studii poka`ale deka 2/3 do 3/4 od site
slu~ai podlo`eni na biopsija, se pojavuvaat
kaj `eni. Poso~eno e deka formiraweto mo -
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connective tissue response. The usual reason for

this is that the bony ridge to which the denture orig-

inally fit changes over time. The edge of the den-

ture often divides the growth tissue. This same

response occurs in traumatic fibromata, but there

the denture is specifically defined as the causative

agent (11).

Lesions typically appear as a single or multiple

hyperplastic tissue folds or as folds of hyperplastic

connective tissue, covered with stratified squamous

ephitelium in the alveolar vestibule. In the bottom

of the fissures, severe inflammation and ulceration

may occur. Epulis fissuratum tend to be asympto-

matic, but can become very tender if acutely

injured (6).
Epulis fissuratum consists of painless folds of

fibrous connective tissue that are firm to palpation

and into which the denture flange conveniently fits.

The lesion is not usually highly inflamed, but may

be irritated or even ulcerated in the base where the

edge of the denture flange fits (2).
The size of the lesion varies from a localized

hyperplasia off less than 1 cm in size to massive

lesions that involve most of the length of the

vestibule. It has been reported to occur 5-10% of

jaws fitted with dentures and is more prevalent in

maxilla than mandible (8). Than denture induced

hyperplasia become clinically manifest, usually in

conditions of upper denture and present teeth in the

mandibular font. 

Denture hyperplasia occurs predominantly in

females and most studies have shown that two

thirds to three fourths of all cases submitted for

biopsy occur in for women. It is suggested that is

formation may be affected by hormonal alterations

in the menopause (12).

The anterior regions of the jaws are more often

affected by epulis fissuratum than are the posterior

regions and that it occurs at a higher rate in the

maxilla than in the mandible (2).



`e da e vo korelacija so hormonalni al te -
ra cii vo menopauzata (12).

Frontalnite regii od vilicite po ~e -
sto se zafateni od epulis fissuratum, ot kol ku
pos teriornite regii, i se pojavuva so po vi -
so ka incidenca vo maksila otkolku vo man -
di bula (2).

Inflamatornite fibrozni hiperpla -
zii, nemaat maligen potencijal i nivnata
povtorna pojava posle izvr{enata eks ci zi -
ja e rezultat na neotstranuvaweto na spe ci -
fi~ nata hroni~na iritacija. Spored toa,
oral niot hirurg mora ovie lezii da gi ots -
tra ni hirur{ki i da ja eliminira hro ni~ -
na ta iritacija i predizvikuva~kite fakto -
ri (4).

Celta na ovoj trud e prikaz na slu~aj na
hirur{ka tretman na epulis fissuratum, pot -
kre pa na klini~kata dijagnoza so his to pa -
to lo{kiot naod i sozdavawe na uslovi za
re habilitacija so izrabotka na nova pro -
tet ska konstrukcija.

Prikaz na slu~aj

Pacient na vozrast od 56 godini se pri -
ja vi na Klinikata za oralna hirurgija pri
Sto matolo{kiot klini~ki centar „Sv.
Pan  telejmon“ zagri`en poradi prisustvo
na golem tkiven izrastok vo muko la bi jal ni -
ot predel na maksilata. Toj uka`uva na po -
da tokot deka lezijata e prisutna najmalku
edna godina i deka sega e pogolema vo odnos
na toa koga prvpat ja zabele`al. Pacientot
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Inflammatory fibrous hyperplasias have no

malignant potential and recurrences of following

excision are almost the result of failure to eliminate

the specific chronic irritation involved. Thereby,

researchers should treat them by the surgical

removal of the lesion and elimination of the chron-

ic irritant and causing factors (4).

The purpose of this study was to present a case

report of the surgical treatment of epulis fissura-

tum, as a support of clinical diagnosis with

histopathological finding, and providing satisfacto-

ry results of rehabilitation in oral function and tis-

sue health with new denture.

Case report

The fifty six years old patient came to the

Clinic for oral surgery at the Dental clinical centre

“St. Pantelejmon“ concerned about a soft tissue

enlargement of the maxillary mucolabial fold area.

The patient reported that the lesion has been pre-

sented for at list one year and it was large now than

first noticed. The patient states that the lesion was

traumatized by his denture during prolonged chew-

ing. The soreness resolved when he leaves the den-

ture out at night. He has not noticed bleeding in

association with the lesion (Figure 1).

Slika 1. Fibroznoto svrzno tkivo okolu rabot
na proteznoto krilo od gornata totalna proteza

Figure 1. Overgrowth of fibrous connective tissue
around the edges of ill-fitting denture



primetil deka tkivniot izrastok se tra u -
ma tiziral od strana na negovata proteza
pri mastikacija. Bolkata is~eznuvala na ve -
~er koga }e ja otstranel protezata. Ne za be -
le ̀ al postowe na kravavewe povrzano so
ovaa lezija (slika 1). 

Palpatorno lezijata be{e cvrsta, so
mazna povr{ina, fiksirana za mukozata i
okolnite strukturite (slika 2). 

Dijagnozata be{e postavena vrz osnova
na zemenata anamneza, temelno spro ve de ni -
ot klini~ki pregled so akcentirana kli -
ni~ ka opservacija na morfologijata na le zi -
jata, kako i nejzinite karateristiki (oset   -
livost, sklonost kon krvavewe i dr.). Do -
polnitelno e sprovedena i rentge no lo{ ka
evaluacija (ortopantomografska rent gen
snimka), so cel da se analiziraat kva li ta -
tivnte i kvantativnite karakteristiki na
rezidualniot kosken fundament.

So cel da se eliminira pri~inata za
hro ni~nata iritacija i trauma, na paci en -
tot mu e sovetuvano da ne gi koristi pro tet -
ski te konstrukcii vo period od 2 nedeli.
Vo ovoj vremenski period doa|a do smi ru va -
we na hroni~nata inflamacija, {to pov le -
ku va so sebe i odredena regresija na le zi ja -
ta, a toa pak od svoja strana pretstavuva
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The lesion was firm to palpation, had a smooth

surface, and was fixed to the surface mucosa and to

underlying structures (Fig. 2).

The diagnosis was based on history of the

patient, thoroughly made clinical examination with

acceptance of clinical observation of morphology

of the lesions, as well as its character/behavior

(painless, tendency of bleeding). Panoramic radi-

ographic examination was carried out (orthopan-

thomographic X-ray), in order to analyze the qual-

itative and quantitative characteristics of residual

bone fundament.

In order to eliminate the reason for chronic

irritation and trauma, the patient was suggesting

not wearing the dentures for a period of two weeks.

In this period chronic inflammation abdicate,

which involves some regression of the lesion, and

from other side is better situation for making the

planning surgical intervention.

It was concluded that the patient should have a

new denture constructed, because in old one the

retention and stability was disrupted, as a result of

physiological process of atrophy of alveolar bone

Slika 2. Prikaz na lezija izgradena
od hiperplasti~no tkivo, od koe eden del
e prisuten nad protetskata izrabotka,
a ostanatiot protrudira vo predelot pod gornata
usna. Nadvore{niot i vnatre{niot del
od lezijata se odvoeni so dlaboka brazda vo koja
nalegnuva rabot od protezata

Figure 2. The lesion made up of excess tissue which
one part is found under the denture while the rest
protrudes into the labial area. The internal and external
parts of the lesion were separated by a deep groove
in which the denture flange sits.



popovolna sostojba za izveduvawe na pla ni -
ra nata hirur{ka intervencija.

Se konstatira potrebata od izra bot ka
na nova protetska konstrukcija, ~ija re ten -
cija i stabilnost bea seriozno naru{eni,
kako od prirodniot proces na atrofija na
alveolarniot kosken fundament (pove }e go -
di{ na upotreba na protetskata konstruk -
cija), taka i od prisutnoto hiperplasti~no
tkivo. 

So sprovodna blok anestezija se obez be -
di dovolno golemo anesteti~no pole koe vo
sebe ja opfati i celnata anatomska regija.
Mobilnoto tkivo fiksirano so hirur{ka
pinceta, e otstraneto po pat na klinesta
ekscizija (slika 3). 

Ekscidiranoto tkivo be{e isprateno
na rutinsko histopatolo{ko ispituvawe na
Ins  titutot za patohistologija pri Medi -
cin  skiot fakultet, bidej}i iako epulis
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fundament (perennial use of denture), and from the

hyperplastic tissue. 

With block anesthesia the anesthetic field

which holds the whole anatomic region was secure.

Mobile tissue was held firmly with surgery forceps,

so that the wedge shaped excision of the soft tissue

was made (Figure 3). 

Excised tissue was submitted for routine

histopathological examination in the Institute for

histopathology of the Faculty of medicine, because

while epulis fissuratum is benign, overgrowth can

also be a sign of malignancy (Figure 4). 

The periost of wound margins were sutured by

interrupted sutures and ZnOOCH package was

Slika 3. Prikaz na operativnata rana
po otstranuvaweto so skalpel na epulis fissuratum

Figure 3. Aspect of surgical wound after scalpel
removal of epulis fissuratum

Slika 4. Ekscidirano hiperplasti~no tkivo

Figure 4. Excised hyperplastic tissue 



fissuratum e benigna formacija, preku mer ni -
ot rast na tkivoto mo`e da pretstavuva i
znak za odreden stepen na malignitet (slika
4).

Periostot od ivicite na ranata e sutu -
ri ran so poedine~ni {avovi, i apliciran
hirur{ki zavoj (ZnOOCH zavoj) na ope ra -
tiv no pole (slika 5, 6). 

Vo postoperativniot period ne se re -
gis trirani signifikantni komplikacii,
t.e postoperativniot morbiditet (otok,
bol   ka, krvavewe) e vo granicite na ot~e ku -
va   noto imaj}i ja predvid seriznosta na ope -
ra tivnata intervencija. Po komp letn oto
kon  so lidirawe na mekoto tkivo vo ope ra -
tiv noto pole se pristapi kon izrabotka na
nova protetska konstrukcija (slika 7).
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placed on the bone were the tissue was removed

(Figure 5, 6). 

In postoperative period no significant compli-

cations were registered, so postoperative morbidity

(swelling, pain, and bleeding) was in the borders of

expectations, having in mind about the seriousness

of the surgical intervention. After complete consol-

idation of the soft tissue in the surgical field the

new denture was made (Figure 7, 9).

The histopathological report confirmed the

presurgical diagnosis. Macroscopic finding showed

soft tissue fragment from gingivae, lobular frag-

ment with dimensions 1,8x1,2x1 cm, covered with

mucosa. According to microscopic intersections,

Slika 5. Prikaz na hirur{ka rana so poedine~ni
suturi

Figure 5. Surgical wound and interrupted sutures 

Slika 6. Prikaz na hirur{ki zavoj postaven vrz
operativnata rana

Figure 6. ZnOOCH package placed on the surgical
wound



Histopatolo{kiot naod ja potvrdi kli -
ni~ kata dijagnoza. Makroskopskiot naod
uka`a na mekotkiven fragment od gingiva,
lobularen jazol so dimenzii 1,8x1,2 cm, pok -
ri en so mukoza. Mikroskopskite preseci go
pot vrdija prisustvoto na povr{en papi lo -
ma  tozno proliferiran mnogusloen plo~est
epitel. Subepitelno be{e prisutno umno -
`e no svrzno i kolageno tkivo, mali krvni
sadovi i retki fokusi od limfoplazmaciti
(slika 8).

Sprovedeniot posleden klini~ki preg -
led (edna godina od oralno-hirur{kata in -
ter vencija) ne poka`a prisustvo na novo -
soz  dadeno hiperplasti~lno tkivo (slika 9). 
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superficial papilomatous proliferated multilayer

platelet epithelium was confirmed. Subepithelialy

there was multiple connective and collagen tissue,

small blood cells and rear focuses of lymphocytes

cells (Figure 8). 

The last clinical examination (one year after

oral-surgery) showed no relapse of new hyperpla-

sic tissue (Figure 9). 

Slika 7. Klini~ki aspekt na operativnoto pole 1
nedela po oralno-hirur{kata intervencija

Figure 7. Clinical aspect of the surgical field 1 week
after surgery

Slika 8. Histopatolo{ki naod na inflamatorna
fibrozna hiperplazija

Figure 8. Histopathological finding of inflammatory
fibrous hyperplasia



Diskusija

Inflamatornata fibrozna hiperpla zi -
ja, poznata i kako epulis fissiuratum, e ge ne ra -
li zirano hiperplasit~no zgolemuvawe na
mukozata i fibroznoto tkivo na alve olar -
ni ot greben i vestiburarniot predel, koe
~es to e rezultat na lo{o nalegnuvawe na
pro tezite. Vo ranite fazi kogo e prisutno
gra nu laciono tkivo, eliminacija na iz vo -
rot na hroni~nata trauma (protetskata kon -
s truk cija) e ~esto pati dovolna za celosna
re gresija na hiperplasti~nata promena. No,
vo pokasnite razvojni fazi, koga ova granu -
la ciono tkivo preminuva vo fibrozno tki -
vo, nastanatata promena poprima irever zi -
bi len karakter. Toga{ edinstven na~in za
re {avawe na ovoj problem pretstavuva
hirur {ka intervencija, odnosno eksci zi ja -
ta na hiperplasti~noto tkivo.

Canger et al. (1) otkrile deka inci den ca -
ta na epulis fissuratum bila povisoka kaj in di -
vi dui koi gi nosele svoite protezi pove}e
od 10 godini. Ova bilo objasnato so poten -
ci jalniot podolgotraen traumatski efekt
na nesoodvetnite protezi, i so faktot {to
defektite se mo`ebi posilni kaj starite
otkolku kaj novite protezi  (1).

Sepak, periodot na noseweto na pro te -
zi te, odr`uvaweto na nivnata higiena, kako
i materijalot od koi se izraboteni istite,
treba da se zemat predvid. Dobro poznata e
deka hiperplazijata koja e vo relacija so
protezata vsu{nost poteknuva od hro ni~ na -
ta iritacija. So cel da se izbegne induci ra -
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Discussion

Inflammatory fibrous hyperplasia, also

referred to as epulis fissiuratum, is a generalized

hyperplastic enlargement of mucosa and fibrous

tissue in the alveolar ridge and vestibular area,

which most results from ill-fitting dentures. In the

early stages, when granolomatose tissue is present,

elimination of the source of chronic trauma (den-

tures) is often stretch for fully regression of hyper-

plastic tissue. But, in the latest developing stages,

when this granulomatose tissue changed in to a

fibrouse tissue, the alteration has irreversible char-

acter. Then, the only way for resolving this prob-

lem is surgical treatment, excision of the hyper-

plastic tissue.

Canger et all. (1) found that the incidence of

epulis fissiuratum was higher in individuals who

had used their dentures for more than 10 years This

was explained by the possible longer traumatic

effect of a defective denture, and by the fact that

defects might be more severe in old dentures than

new ones (1).

However, in addition to the wearing period,

denture cleansing and the denture base material

must be taken into account. It is well known that

hyperplasia related to denture use originate from

Slika 9. Izrabotena nova protetska konstrukcija Figure 9. Complete new denture



na ta hiperpalzija od protezite, istite tre -
ba po~esto da se kontroliraat posle niv na -
ta izrabotka i predavawe, pacientite mora
da bidat informirani vo vrska so odr ̀ u va -
we to na nivna postojana higiena, kako i toa
deka ne treba da gi nosat postojano (1).

Pacientite koi nosat totalni protezi
mora da se educiraat vo vrska so va`nosta
za postojanata poseta na svojot stomatolog,
poradi promenite koi se slu~uvaat na pot -
por noto tkivo i mo`nosta od rana detek ci -
ja na mukoznite lezii, se so cel da se odr`i
nivnata oralna i protetska higiena na op -
ti malno nivo (9).

Tretmanot na ovoj vid na lezii ja vklu -
~u va eliminacijata na faktorite prediz vi -
ku va~i, kako i hirur{ko otstranuvawe na
istata. Dokolku predizvikuva~kiot faktor
i ponatamu perzistira, tkivoto so tekot na
vremeto stanuva se po fibrozno (4).

Naj~esto primenuvani tehniki za
odstra  nuvawe na hiperplasti~nata lezija
se eks cizija na tkivoto so hirur{ki skal -
pel, elektri~en skalpel, CO2 laserot, Erbium:
YAG laserot, Neodymium: YAG laserot i di -
od  niot laser (4).

Prednostite od primenata na  CO2 la se -
rot klini~ki se demonstirani vo studijata
na Jose de Arruda T et all. (4) prika`uvaj}i go
minimalnoto krvavewe za vreme na inter -
ven cijata bez da postoi potreba od posta vu -
va we na suturi, kako i uspe{noto zazdra vu -
va we so minimalna kontrakcija na ranata,
pomalata inflamatorna reakcija i dobrata
reepitelizacija bez formirawe na luzna
({to e direktno usloveno od goleminata na
hiperplasti~nata lezija). 

Frame (3) smeta deka postoi odlo`eno
zazdravuvawe na tkivoto kaj onie slu~ai ka -
de e primenet CO2 laserot, poradi poma lo -
to na maluvawe na ranata, nejzinoto sekun -
dar  no zazdravuvawe, za koe e potreben po -
dolg vremenski period.

Epulis fissuratum pretstavuva benigna pro -
mena, no dokolku ulcerira, mo`e da na li -
kuva na nekoi mnogu poseriozni promeni,
kako na primer, oralniot kancer, pa poradi
toa mikroskopskite histopatolo{ki ispi -

ORAL SURGERY

Maced Dent Rev 2011; 35 (5-6): 265-274.  273

chronic irritation. To avoid denture induced hyper-

plasia, dentures must be examined more often after

their construction and delivery, the patients must be

informed about cleansing and disinfection meas-

ures, and warned not to wear them a whole day at

a time (1).

The complete denture wearers should be edu-

cated in the importance of periodic examination

due to changes of supporting tissues and early

detection of mucosal lesions to maintain their oral

and denture hygiene in optimum level (9).

The treatment of this kind of lesion includes

elimination of the causing factors and surgical

removal of the lesion. If the causal factor persists,

the tissue becomes more fibrous over time (4).

The most common techniques used for remov-

ing the hyperplastic lesion are surgical scalpel,

electrical scalpel, carbon dioxide laser, Erbium:

YAG laser, Neodymium: YAG laser, and diode

laser (4).

The advantages of using a CO2 laser has been

clinically demonstrated in the study of Jose de

Arruda T et all. (4), presenting minimal bleeding

during the surgery with no need of sutures while

also presenting a good healing response, with min-

imal wound contraction, less inflammatory reac-

tion, and good reepithelialization with no scar for-

mation (which is directly determined from the size

of hyperplastic tissue). 

Frame (3) believes there is a delayed healing

with CO2 laser surgery because of less wound

shrinkage secondary wound healing, which takes

longer. 

An epulis fissuratum is a benign condition but,

if ulcerated, it can mimic more serious conditions

like oral cancer and it is imperative that micro-

scopic histopathological examination of the



tu vawa na otstranetoto tkivo pret sta vu va at
impertaiv, so cel da se potvri kli ni~ ka ta
dijagnoza.

Epulis fissuratum ima tendencija da bide
asim  tomatski, no mo`e da stane mnogu
~ustvi telen dokolku dojde do negova pov -
reda. Epulis fissuratum i skavozniot kleto~en
kar cinom ne se kauzalno povrzani, no kaj
pa ci entot mo`e da bidat prisutni isto vre -
me no nekolku me|usebno razli~ni oralni
le zii. Induracijata i postojanata bolka,
nas pro ti izbegnuvaweto na traumata, pret -
sta vu vaat opasni znaci za mo`en razvoj na
skva moz niot kleto~en karcinom (6).

Kako del od tretmanot na epulis fissuratum

e i izrabotka na novi protetski konstruk -
cii, zadol`itelno informirawe na paci en -
tot za na~inot na nivna upotreba i odr ̀ u -
va we, kako i za potrebata od redovni kon t -
rol ni pregledi (10).

Stomatolozite se vo najdobra pozicija
da gi detektiraat i dijagnosticiraat rela -
tiv no retkite i `ivotno zagrozuva~kite
oral  ni lezii, kako {to e, oralniot kar ci -
nom. Od tie pri~ini, stomatolo{kiot tim
mora sekoga{ da poka`e visok indeks na
somne`.  
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removed tissue be accomplished to insure that the

doctor’s clinical diagnosis is correct.

Epulis fissuratum tend to be asymptomatic,

but can become very tender if acutely injured.

Epulis fissuratum and squamous cell carcinoma are

not causally related, but a patient can have more

than one unrelated oral lesion at the same time.

Induration and persistent pain despite avoidance of

trauma are danger signs that squamous cell carci-

noma may have developed (6).

As a component of the treatment, new dentures

must be made, patients should ask for information

about maintaining them, including recommenda-

tions on the timing of checkups for fit and comfort

(10).

Dentists are in the best position to detect and

diagnose relatively rare and life threatening oral

lesions such as carcinoma. The dental team should

therefore always maintain a high index of suspi-

cion.
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Apstrakt. Najnapred, u{te edna{ navedete go
nas lovot na rakopisot. Apstraktot treba da prets ta -
vuva kus izvadok od vkupnata rabota {to se opi {u va
vo rakopisot (voved, materijal, metod, rezul ta ti (po
`elba), diskusija i zaklu~oci). Vo nego tre ba da se
naglasat sopstvenite i va`ni aspekti na studijata ili
opservaciite; ne treba da se slu ̀ i te so genera -
lizacii kako na pr. „Se diskutira za zna ~eweto na
naodite“.

Apstraktot bi trebalo da e okolu edna pettina od
dol`inata na trudot, no da ne pre~ekori edna ~u k a na
strana zaedno so predlogot na avtorot za klu~ ni zbo -
rovi, usoglaseni so tie {to gi koristi INDEX MEDICUS

i koi se naveduvaat pod apstraktot.
Na posebna stranica prilo`ete go prevodot na

apstraktot na angliski jazik. Toj treba da so dr ̀ i nas -
lov, ot~ukan so golemi bikvi, av tor/av to ri, so polno
ime i prezime so mali bukvi, podzaglavie „Abstract“ i
prevod od tekstot od apstraktot na ma ke donski jazik.

Voved. Tretata stranica treba da ja po~nete so
kratok voved vo koj nakuso }e ja iznesete celta na tru-
dot so informativen osvrt na najva`nite li te raturni
podatoci za problemot (bez rezultati ili zaklu~oci).

Materijal i metodi. Opi{ete gi vnimatelno i
jasno upotrebenite metodi i vidot na sta tis ti~ ki te
analizi. Ako ste koristele testovi za signi  fi kan t -
nost, po`elno e da se opi{e metodot na koj se dobieni.
Referencite vo ovoj del od trudot mo ra da se samo za
prethodno objaveni metodi. Za site ko mercijalni pro -
iz vodi i aparaturi vo zagrada tre ba da gi navedete
to~ no site podatoci, naziv na pro izveduva~ot, model,
grad i zemja, izvorno. Po ̀ el no e za lekovite i upot -
re be nite hemiski sredstva da go dadete generi~koto
ime, doziraweto i na~inot na primena.

Rezultati. Rezultatite prika`ete gi bez sop -
stven komentar; ne gi povrzuvajte so podatocite od
literaturata. Ovoj del na trudot e predviden za da ni
gi pretstavi tabelite i slikite, so toa {to e po`elno
da se naglasat, tekstualno, samo naj va` ni te opserva -
cii. Brojot na tabelite i slikite og ra ni ~ete gi na ne -
ophodnite. Kako zamena za nekoi ta be li po`elno e
rezultatite da gi prika`ete na gra fikoni. Ne gi dup -
li rajte rezultatite vo tabeli i grafikoni.

Sekoja tabela treba da e ot~ukana na poseben
list i da sodr`i: broj(arapski) i informativen nas -
lov. Sekoja kolona treba da dobie najgore, ili poln
nas lov ili kratenka. Tabelite treba da bidat sa mos -
tojno informativni kolku {to e mo`no po ve }e, taka
{to prezafateniot ~itatel da mo`e da gi koristi po -
da tocite i bez detalno prou~uvawe na teks tot. Ako
ko ristite kratenki, na dnoto od ta be la ta, kako fus-
nota dodajte i objasnuvawe za kra ten kite, dokolku tie
ne se standardizirani. Za fus notite koristete pre -
po z natlivi simboli, kako: *, +, #, ., i drugi. Za ta be li -
te ne koristete vertikalni linii ka ko grani~nici
tuku ostavete dovolno prazen pros tor me|u kolonite.
Ho ri zon tal nite linii se ko ristat za oddeluvawe na
podzaglavjata od rezultatite. Site ilustracii se
sme taat za sliki. Ograni~ete go brojot na slikite na
neophodnite za ilustracija na naodite. Slikite treba
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da se prilo`at, isto taka, vo duplikat i da se od be le -
`at so arapski broj, posledovatelno. Ako na niv lepite
ili vpi{uvate bukvi, brojki ili dru gi simboli, tie
mora da se jasni i proporcionalni so gole minata na
slikata za pri namaluvaweto da ne stanat ne ~it li vi.
Slikite {to se pod nesuvaat treba da se iz ra boteni
kvalitetno za da mo`e da se reproduci ra at i vo prib-
li`na go le mi na vo koja }e se pe~atat. Cr te`ite treba
da se is crtani so crn tu{, barem dva pati pogolemi od
go leminata vo koja treba da se po javat vo spisanieto.
Povtorno ve potsetuvame, broj kite, bukvite ili simbo-
lite da bidat proporcionalni so crte`ot. Za da ne ja
o{tetite sli kata, na grbot zalepete nalepnica so broj
na sli kata, ime to na prviot avtor, prvite nekolku zbo -
ra od nas lo vot na tru dot i so strelka ozna~ete go sme -
rot (gore/dolu) vo koj treba da se pe~ati.

Za slikite, kon rakopisot priklu~ete legenda vo
koja }e ima dovolno podatoci za da se razbere niv nata
sodr`ina bez ~itawe na tekstot vo trudot. Site le -
gendi ot~ukajte gi zaedno, so dvoen prored.

Diskusija. Ova e podzaglavieto vo koe treba da
gi dadete va{ite subjektivni stavovi po problemot,
da gi objasnite i da gi interpretirate podatocite
potpiraj}i se na rezultatite. Ako postojat, opi{ete gi
og ra ni ~uvawata na naodite i sprotiv stavete gi, ili
pot vr dete go sovpa|aweto so na o di te na drugi is t ra -
`u va ~i. Vo na{eto spisanie ne pred vidovme podza-
glavie zaklu~oci, pa zatoa niv iz nesete gi vo
apstraktot.

Edinica za merka. Avtorite treba da gi koristat
SI edinicite za merka. Bro{urata vo koja se objaveni
(The international System of Units, vo redakcija na DT

Goldman i RJ Bell) mo`e da se dobie od US Department of

Commerce, National Bureau of Standards, Washington D. C

20234, USA. Osven toa, re dakciskiot odbor, vo rub ri -
ka ta „Gosti na redak ci jata#, go objavi trudot na Xe ko va-
Stojkova pod nas lov Internacionalen sistem na mer ni
edinici (SI) i negovite kratenki vo Makedonski sto -
matolo{ ki pregled od 1993 g. br. 1, na str. 5.

Kratenki, simboli i nomenklatura. Spi sa ni -
eto }e gi koristi preporakite na SI (Systeme

International) simbolite i SI edinicite. ]e bide doz -
voleno koristewe i na ne SI edinici ako tie se trans -
kribiraat vo polniot naziv.

Literatura. Taa treba da e ot~ukana na po se ben
list, so dvoen prored, a literaturnite podatoci treba
da se dadat po azbu~en red, so toa {to se ko ja refe -
ren ca }e dobie posledovatelen arapski broj. Vo nea
treba da se opfateni site avtori od tek s tot, tabelite
ili legendite. Pred podnesuva we to na rakopisot,
tre ba da se utvrdi to~nosta na literaturnite podato-
ci.

Vo tekstot, referencite treba da se ozna~at so
arapski broj, vo zagradi, na primer: „Micev (1) so op { -
tu va sopstveni....# ili „Naumova i Veskov (2) izves tu -
va at za ...# ako se raboti za dva avtora. Ako ci tirate
re ferenca so pove}e od tri avtori, toga{ se ozna~uva
imeto na prviot a drugite se grupiraat vo formata
„sorabotnici#, kako na primer: „Ni ko lov ski i sor.
na{le deka ...#. Referencata mo`ete da ja dokumenti-
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tions. Limit the number of tables and figures to the neces-

sary. As a replacement for some tables it is desirable to dis-

play the results on graphs. Do not duplicate the results in

tables and graphs. Each table should be typed on a sepa-

rate sheet and include: number (Arabic) and title informa-

tion. Each column should get on top full title or abbreviation.

Tables should be independently informative as possible so

that busy readers can use the data without a detailed study

of the text. If you use shortcuts at the bottom of the table,

add as a footnote and an explanation of abbreviations, if

they are not standardized. For footnotes use recognizable

symbols like *, +, “and others. For tables do not use vertical

lines as borders+ but leave enough space between

columns. Horizontal lines are used to separate the sub

headings of the results. All illustrations are considered

images. Limit the number of images to the necessary in

order to illustrate the findings. Photos should be attached,

also in duplicate and marked with Arabic numerals, respec-

tively. If at them glue or type in letters, numbers or other

symbols, they must be clear and proportionate to the size of

the image so that  in reduction they does not become illegi-

ble. Photos that are submitted should be done well in order

to be reduced in approximate size for printing. Drawings

should be drawn with black ink, at least twice the size of

which should appear in the magazine. Again we remind the

numbers, letters or symbols are proportional to the drawing.

In order not to damage the image, paste a sticker on the

back with the picture number, name of first author, the first

few words from the title of the paper with arrow mark intend

(up / down) in which to print. For images, to the manuscript

join legend in which there will be enough data to understand

their content without reading the text in the paper. Type all

legends together with double spacing.

Discussion. This is a subheading which should give

your subjective views on the issue, to explain and interpret

data relying on the results. If any, describe the limitations of

the findings and resist them or confirm the coincidence of

the findings with other researchers. In our magazine we did

not predicted subheading conclusions, so export them in the

abstract. 

Unit of measure. The authors should use SI units of

measure. Brochure which is published (The International

System units off in editing DT Goldman and RJ Bell) can be

obtained from the U.S. Department off Commerce, National

Bureau off Standards, Washington, DC 20234, USA.

Moreover Editorial Board in Guests section of editori-

al, published manuscript of Dzekova Stojkova titled:

International System of Units (SI) and its shortcuts in the
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Abbreviations, symbols and nomenclature. The

magazine will use the recommendations of the SI (System

International) symbols and SI units. It will be permitted to

use non SI units if they are transcribed in full name.

Literature. It should be typed on a separate sheet,

double spaced, and literature data should be given in alpha-

betical order, with each reference to a consecutive Arabic

numerals. In it should include all authors of the text, tables

or legends. Before submitting the manuscript should deter-

mine the accuracy of literature data.

In the text references should be marked with Arabic

numerals in brackets, for example: „Micev (1) reported his

own ...,,  or „Naumova and Vaskov (2) report ... „ in case of



rate i so ednostavno naveduvawe na nej ziniot broj od
literaturata, staven vo zagrada, na primer: „Nekoi
av tori(3) smetaat deka...#. 

Literaturnite podatoci treba da se dadat vo stil
i interpunkcija {to ja prepora~uvaat „Ized na ~e nite
barawa za rakopisi {to se podnesuvaat za pe~atewe vo
biomedicinskite spisanija“. Ako se javuvaat do {est
imiwa kako avtori vo referencata vnesete gi site, no
ako se pove}e, vnesete gi pr vi te {est, a za drugite
upotrebete ja kratenkata „i sor.# („et all# ako e na tu|
jazik). Naslovite na spi sa ni  jata treba da se dadat so
kratenkite {to gi ko ri s ti Index Medicus, vklu~uvaj}i go
formatot za bib li ografsko referirawe {to go prepo-
ra~uva National Library of medicine. Dokumentot Unifom

Requirements Document be{e re vidiran vo 1997, nej zini
oddelni delovi vo maj 1999 i 2000. Po go le mi izmeni toj
do`ivea vo 2001-2002. Eve nekolku pri meri:

Spisanija
1. Nakova M, Nikolovka Z, [trkov K. Glossodinia-

Glossopyrosis: na{ materijal. Ma ke don ski stomato-
lo{ki pregled 1985; 9(1-2):34-7.

Zbornici na trudovi ili apstrakti od razni
stru~ni manifestacii (proceedings)

2. Simovska T., Lazarevska B. Tranzitorni bak-
teriemii pri radikalna sanacija na oralni fokusi. I
Kongres na stomatolozite od Makedonija (Apstrakti).
Ohrid: Zdru`enie na stomatolozite od Makedonija,
1994:55.

Knigi 
3. Filjanski M. Etiološki faktori stomatitis protetika.

U:Suvin M (urednik). Dostignuča u stomatološkoj protetici.

2. Zagreb: Liber, 1985:35-78.
4. Dimkova Q. Patolo{ka dentalna resorpcija.

Skopje: Makedonska kniga, 1984.
Disertacii i tezi
5. [abanov E. Promeni vo paradonciumot po

eksperimentalno predizvikana traumatska oklu zija:
stereolo{ka i histolo{ka studija kaj staorci (dis-
ertacija) Skopje, Makedonija: Stomatolo{ki fakul-
tet, 1983:55.

Makedonski stomatolo{ki pregled ne obez be du -
va za avtorite i sorabotnicite separatni ot pe ~a toci
na rakopisite. Tie mo`at da se na ra ~a at kaj iz da va -
~ot, po cena dogovorena so pe~atnicata. Ra ko pisite ne
se honoriraat i ne se vra}aat na av to ri te.

Makedonski stomatolo{ki pregled
Redakciski odbor
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two authors. If you cite a reference with more than three

authors, then indicate the name of the first, while others are

grouped in the form, associates, such as: „Nikolovski et al

found that ... „. Reference can be documented by simple

stating of its number from literature, put in brackets, for

example: „Some authors (3) believe that ...„. The literature

data should be given in the style and punctuation that is rec-

ommend in the ,,International requirements for manuscripts

that are submitted for printing in biomedical journals,,.

If  six names appear as authors, in the reference input

all, but if more, enter the first six, and for  others use the

abbreviation:, et al. ,. The titles of journals should be given

with the abbreviations used by Index Medicus, including the

format for bibliographical reference that recommends

National Library of Medicine.

Document Uniform Requirements Document was

revised in 1997, its separate parts in May 1999 and 2000.

Major changes it has experienced in 2001-2001. Here are

some examples:

Magazines 
Nakova M., Nikolovska Z., Strkov K. Glossodinia-

Glossopyrosis: nas materijal. Makedonski Stomatoloski

Pregled 1985;9(1-2):34-7. 

Proceedings of articles or summaries from vari-

ous professional events (proceedings) 

Simovska T., Lazarevska B. Tranzitorni bakteriemii pri

radikalna sanacija na oralni fokusi. I Kongres na stoma-

tolozite od Makedonija (Apstrakti).

Ohrid: Zdruzenie na stomatolozite od Makedonija,

1994:55.

Books 
3. Filjanski M. Etioloski faktori stomatitis protetika U:

Suvin M (urednik) Dostignuca u stomatoloskoj protetici. 2.

Zagreb:Liber, 1985:35-78. 

4. Dimkova Lj. Patoloska dentalna resorpcija. Skopje:

Makedonska kniga, 1984.

Dissertations and theses 
5. Sabanov E. Promeni vo parodonciumot po eksper-

imentalno predizvikana traumatska okluzija: stereoloska i

histoloska studija kaj staorci (disertacija) Skopje,

Makedonija:Stomatoloski fakultet, 1983:55.
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