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Abstract
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Objective: The objective of the study was to assess the quality of root canal fillings of cases referred
to endodontic surgery using preoperative radiographs and correlate it with endodontic surgery treat-
ment decision. The objective was also to analyse clinical symptoms and size of periapical lesions on
radiographs and correlate them with treatment decisions including non-surgical retreatment, end-
odontic surgery and extraction. Material and Methods: A questionnaire was composed to record the
data. Eighty-six patients with 109 teeth, who were referred to endodontic surgery, participated in the
research. The quality of root canal filling was assessed according to its homogeneity and filling length
on digital radiographs. The data were analyzed using x2-test and t-test. Results: Of the teeth referred
to endodontic surgery, 97.2% were treated by a general practice dentist, endodontic retreatment
was attempted in 20.6%, and root canal filling was homogeneous and within 1 mm from the apex in
21.6%. Endodontic surgery, retreatment, extraction and no treatment were selected in 90.1%, 5.4%,
1.8% and 2.7% of the cases, respectively. Conclusions: Low percentage of adequate root canal fill-
ings and high percentage of endodontic surgery decisions suggest that there is a need to increase
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awareness of non-surgical retreatment options.

Introduction

The purpose of endodontic treatment is to preserve the
function of a tooth with pathologically altered pulp, with-
out harming patients’ general health. According to the Eu-
ropean Society of Endodontology (ESE) and American Associa-
tion of Endodontists (AAE) guidelines, the standard procedure
includes cleaning, shaping, disinfection and sealing the root
canals of the treated tooth (1, 2). The treatment is consid-
ered successful when clinical symptoms of periapical disease
are absent and radiographic analysis confirms the healing of a
periapical lesion (3, 4).

According to the literature, 14-16% of primary endodon-
tic treatments result in failure (5). If radiographic and clini-
cal findings indicate failure, three therapeutic options should
be considered: non-surgical retreatment, endodontic surgery
(including root-end resection and retrograde cavity filling) or
tooth extraction (1, 6). The most frequent cause of failure is
persistent infection in the root canal system and/or in perira-
dicular area (7, 8). Other possible reasons include periradicu-
lar true cyst, accumulation of endogenous cholesterol crystals

Endodontics; Endodontic Surgery; re-
treatment

Uvod

Svrha endodontskog postupka jest ocuvati funkciju zu-
ba s patoloski promijenjenom pulpom, a da se ne ugrozi pa-
cijentovo opée zdravlje. Prema preporukama Europskoga en-
dodontskog drustva (engl. European Society of Endodontology
— ESE) i Americke endodontske udruge (engl. American Asso-
ciation of Endodontists — AAE) standardni endodontski postu-
pak uklju¢uje ¢iS¢enje, Sirenje, dezinfekciju i punjenje kori-
jenskih kanala (1, 2). Postupak se smatra uspjesnim ako nema
klini¢kih simptoma periapikalne bolesti i kada radioloska
analiza potvrduje cijeljenje periapikalne lezije (3, 4).

Prema literaturi, od 14 do 16 % primarnih endodontskih
lije¢enja rezultira neuspjehom (5). Ako klini¢ki nalaz i radi-
ogram upucuju na neuspjeh, treba razmotriti tri terapijske
moguénosti — konzervativnu reviziju lije¢enja, endodontsku
kirurgiju (ukljucujuéi resekciju vrska korijena i retrogradno
punjenje) ili ekstrakciju zuba (1, 6). Naj¢es¢i uzrok za neu-
spjeh je trajna, perzistentna infekcija u sustavu korijenskih
kanala i/ili u periradikularnom podrudju (7, 8). Ostali mo-
gudi razlozi ukljucuju periradikularne prave ciste, akumula-
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in periapical tissue and foreign body reaction due to a root
canal overfilling or cellulose-containing materials extruded
during treatment (7, 9). When there is residual intraradicular
infection, procedural mistakes such as short filling or overfill-
ing, perforations of root canal wall and separated instrument
could lead to failure (8, 10) .

In the endodontic surgery procedure root tip is surgical-
ly removed together with the inflammatory process around it
and retrograde cavity prepared and filled (1, 2). Endodontic
surgery is indicated when periapical lesions persist and root
canal system cannot be adequately cleaned and sealed due to
developmental anomalies or iatrogenic causes or when the re-
treatment would compromise the tooth, e.g. the removal of
the intracanal post. Furthermore, endodontic surgery needs to
be performed if there is a suspicion of perforation or fracture
in the root’s apical third, when histopathological analysis is re-
quired and when retreatment is not possible due to the patient
related reasons (1, 2, 11). Cobn et al. (12) reported that the
success rate of surgical endodontics was 64%, which is con-
siderably lower than the reported success rate of retreatments
(80%) (13). Also, undesirable consequences of this surgical
procedure are gingival recessions, scars and reduced resistance
to occlusal forces and periodontal diseases due to root short-
ening (14, 15). It is, therefore, crucial that the indications for
endodontic surgery are met and that each case is individually
assessed (14,15,16). In the cases where neither retreatment nor
endodontic surgery would enable inflammation regression and
healing, tooth extraction is the treatment of choice (1).

It has been shown that the unsatisfactory quality of pri-
mary root canal fillings with inadequate length and homoge-
neity of the filling often leads to the development of a peri-
apical process (17). An insufficient awareness of the etiology
of persistent endodontic diseases and treatment possibilities
leads to the increased referral to endodontic surgery (18).

According to the available literature, firm guidelines for
failed root canal treatment seem to lack, and information
about treatment decisions (orthograde retreatment vs. sur-
gical treatment vs. extraction- implants) is modest (12,18).
The aim of this research was to determine the connection be-
tween the quality of root canal filling, symptoms, status of
the tooth and surrounding tissues (clinical and radiographic)
and treatment decision. The hypothesis was that endodontic
surgery was the treatment of choice in the majority of the re-
ferred cases.

Material and methods

The study was conducted in surgical infirmaries and op-
erating rooms at the Department of Oral Surgery, School of
Dental Medicine, University of Zagreb and the Clinical De-
partment of Oral Surgery, Clinical Hospital Dubrava, Zagreb
from January to April 2017. The research has been conducted
in accordance with the World Medical Association Declara-
tion of Helsinki, and The Ethics Committee of the School of
Dental Medicine, University of Zagreb approved the research
and the consent procedure. The written consent was obtained
from all the participants who were older that 18, and from the
parents of the participants that were under 18 years of age.

Slucajevi za endodontsku kirurgiju

ciju endogenih kolesterolskih kristala u periapikalnom tkivu
i reakciju na strano tijelo zbog prepunjenja ili ekstruzije ce-
luloznih materijala u periapeks tijekom lije¢enja (7, 9). Ka-
da postoji rezidualna intraradikularna infekcija, proceduralne
pogreske, poput kratkog punjenja ili prepunjenja perforacije
korijena i separacije instrumenta, mogu rezultirati neuspje-
hom (8, 10).

U slucaju endodontsko-kirurskog zahvata, vrsak korijena
kirurski se uklanja (apikotomira) zajedno s upalnim podru¢-
jem oko njega te se preparira i puni retrogradni kavitet (1, 2).
Endodontska kirurgija indicirana je kada periapikalne lezije
perzistiraju, a sustav korijenskih kanala ne moze se adekvat-
no odistiti i zabrtviti zbog razvojnih anomalija ili ijatrogenih
uzroka ili u slu¢aju da ortogradna revizija ugrozava zub, na
primjer, kada je potrebno ukloniti intrakanalnu nadograd-
nju. Dodajmo da endodontsko-kirurski zahvat treba obaviti
ako se sumnja da je apikalna tre¢ina korijena perforirana ili
frakturirana, kada je potrebna patohistoloska analiza te kada
revizija nije moguca zbog razloga vezanih za pacijenta (1, 2,
11). Cohn i suradnici (12) istaknuli su da je postotak uspjes-
nosti endodontske kirurgije 64 %, $to je znacajno manje od
postotka uspjesnosti revizije lije¢enja (80 %) (13). Nadalje,
nepozeljne posljedice ovoga kirurskog postupka su gingivna
recesija, oziljci, smanjena otpornost na okluzalne sile i paro-
dontne bolesti zbog skra¢enog korijena (14, 15). Zato je vrlo
vazno uzeti u obzir indikacije za endoodntsku kirurgiju i pro-
cijeniti individualno svaki slucaj (14, 15, 16). U slucaju kada
ni revizija, ni endodontska kirurgija ne mogu sprijeciti regre-
siju upale i cijeljenje, ekstrakcija zuba je postupak izbora (1).

Pokazalo se da punjenja korijenskih kanala neadekvatne
duzine i homogenosti ¢esto zavr$avaju pojavom periapikal-
nih procesa (17). Nedovoljna svijest o etiologiji perzistentne
endodontske bolesti i moguénosti lije¢enja, uzrok je poveca-
nog postotka upudivanja pacijenata na endodontsko-kirur-
$ki zahvat (18).

Prema dostupnoj literaturi, ¢vrste preporuke za neuspjes-
no endodontsko lije¢enje ne postoje, a skromne su informa-
cije i o terapijskim odlukama (ortogradna revizija lijecenja vs.
kirurska terapija vs. ekstrakcija — implantati) (12, 18). Svrha
ovog istrazivanja bila je povezati kvalitetu punjenja korijen-
skog kanala, simptome, status zuba i okolnih tkiva (klinicki
i radioloski) s odlukom o terapijskom postupku. Hipoteza je
glasila da je za ve¢inu upucenih pacijenata endodontsko-ki-
rurski postupak bio terapijski postupak izbora.

Materijali i metode

IstraZivanje je provedeno u kirurskim ambulantama Za-
voda za oralnu kirurgiju Stomatoloskog fakulteta Sveucili-
$ta u Zagrebu i Klinickog odjela za oralnu kirurgiju Klini¢-
ke bolnice Dubrava u Zagrebu, od sije¢nja do travnja 2017.
Obavljeno je u skladu s Helsinskom deklaracijom Svjetske
medicinske udruge, a odobrilo ga je Eticko povjerenstvo Sto-
matoloskog fakulteta Sveucilista u Zagrebu. Svi pacijenti sta-
riji od 18 godina te roditelji onih mladih od 18 godina, pot-
pisali su informirani pristanak.

Prije istrazivanja dvije su istrazivacice (B. B. i ]. B.) za
procjenu uskladile klinicke i radioloske dijagnoze. Kriteriji
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Prior to the research, two researchers (BB and JB) were
calibrated for estimating clinical and radiographic diagnosis.
The criteria for the assessment of clinical and radiographic
findings were harmonized by analysing 51 digital retroalve-
olar and panoramic radiographs from the School of Den-
tal Medicine, University of Zagreb database, recorded using
Minray (for intraoral) and Cranex 3D Ceph (for orthopan-
tomograms) X- ray machines and Scanora software (Soredex,
Tuusula, Finland). The analyses were compared, and high de-
gree of congruence was noticed. The results which did not
match were processed and discussed and a 100% congruence
was achieved.

Eighty-six patients referred to endodontic surgery par-
ticipated in the study. Only the patients who signed the in-
formed consent were included, and their anonymity was
guaranteed. Clinical and radiographic finding, the decision
of an oral surgery specialist about further procedure and in-
traoperative findings were recorded for each case. Dental his-
tory included data about previous procedures on the tooth
and pain assessment. Clinical examination included tooth
and soft tissue inspection. A radiographic analysis was con-
ducted on panoramic (n=2) and intraoral (n=101) radio-
graphs which included the assessment of homogeneity and
filling length with respect to the radiographic apex, the pres-
ence of a separated instrument in root canal and the presence
of perforation (19), the length and type of posts and the size
of periapical transparency. When endodontic surgery was in-
dicated, intraoperative findings of bone fenestration, dehis-
cence or vertical fracture of a tooth was recorded. The radio-
graphs were made and analyzed using Minray and Cranex
3D Ceph machine (Soredex, Tuusula, Finland) and Scanora
software (Soredex, Tuusula, Finland).

Cases referred to endodontic surgery for the first time and
cases referred to repeated endodontic surgery were joined in
one sample. When analyzing the data of patients that had
multiple teeth referred for apicoectomy, each tooth was ob-
served and anlyzed individually.

The relationships between radiographically estimated
quality of root canal filling (according to homogeneity and
filling length), clinical and radiographic variables, variables
from dental history and decision about the procedure were
statistically analyzed. The y2-test was used for the analysis
of discrete variables and t-test for continuous variables (p <
0.05). The analysis was done using SAS statistical package on
Windows platform.

Results

Out of 86 patients that participated in the study, 59.5%
were female and 40.5% of them were male. More cases were
evaluated in the operating room than in the surgical infir-
mary (3.8:1). There were no statistical differences between
males and females for any variable (p>0.05). Patients’ average
age was 44.4 years (14-81 years). Out of 106 analyzed teeth,
97.2% were treated by a general practice dentist. Endodontic
retreatment before referring to endodontic surgery was per-
formed in 20.6% of cases. The most common treatment se-
lection was endodontic surgery (90.1%), while retreatment

Cases Referred to Endodontic Surgery .

za procjenu klinickoga i radioloskog nalaza uskladeni su ana-
liziranjem 51 digitalne retroalveolarne i panoramske snimke
iz baze snimaka Stomatoloskog fakulteta Sveucilista u Zagre-
bu u¢injenih uredajima Minray (za intraoralne) i Cranex 3D
Ceph (za ortopantomograme) te obradenih softverom Sca-
nora (Soredex, Tuusula, Finska). Analize su usporedene te je
postignut visok stupanj podudarnosti. Rezultati koji se nisu
podudarali analizirani su i o njima se raspravljalo te je posti-
gnuta podudarnost u 100 % slucajeva.

U istrazivanju je sudjelovalo 86 pacijenata upuéenih na
endodontsko-kirurski zahvat (apikotomiju). Samo su oni koji
su potpisali informirani pristanak sudjelovali u istrazivanju, a
anonimnost je bila zajamcena. Klinicki i radioloski nalaz, od-
luka specijalista oralne kirurgije o daljnjem postupku te in-
traoperativni nalaz, zabiljeZeni su za pojedini slucaj. Dental-
na anamneza ukljucivala je podatke o ranijim postupcima na
zubu i procjenu boli. Klinicki pregled uklju¢ivao je inspek-
ciju zuba i okolnih mekih tkiva. Radioloska analiza uéinje-
na je na ortopantomogramima (n = 2) i intraoralnim radio-
gramima (n = 101) te je obuhvacala procjenu homogenosti i
duljine punjenja prema radioloskom apeksu, prisutnost se-
pariranog instrumenta u korijenskom kanalu i perforaciju
korijena (19), duljinu i vrstu nadogradnje te veli¢inu peria-
pikalne transparencije. Ako je bio indiciran endodontsko-ki-
rursko zahvat, zabiljezen je intraoperativni nalaz fenestraci-
je kosti, dehiscijencija ili vertikalna fraktura. Radiogrami su
snimljeni i analizirani uredajima Minray i Cranex 3D Ceph
(Soredex, Tuusula, Finska ) te softverom Scanora (Soredex,
Tuusula, Finska).

Slucajevi koji su prvi put upuéeni na endodontsko-kirur-
ski zahvat te oni upuéivani vise puta, spojeni su u jedan uzo-
rak. Kod pacijenta upucenih zbog dvaju ili vie zuba, svaki je
zub promatran i analiziran posebno.

Statisticki su analizirani odnosi izmedu radioloski proci-
jenjene kvalitete punjenja korijenskog kanala (prema homo-
genosti i duljini punjenja), klinickih i radioloskih varijabli,
varijabli iz dentalne anamneze i odluke o postupku. y2-test
koristen je u analizi diskretnih varijabli, a t-test kontinuiranih
varijabli (p < 0,05). Analiza je obavljena u statistickom pake-
tu SAS na platformi Windowsa.

Rezultati

Medu 86 pacijenata koji su sudjelovali u istrazivanju,
59,5 % bile su Zene, a 40,5 % muskarci. Vise sluajeva ana-
lizirano je u operacijskoj dvorani, negoli u ambulanti (3,8 :
1). Nije bilo statisticki znacajnih razlika medu spolovima ni
za jednu varijablu (p > 0,05). Prosje¢na dob pacijenta bila
je 44,4 godine (14 — 81 godinu). Od 106 analiziranih zuba,
97,2 % tretirao je primarni lije¢nik dentalne medicine. Revi-
zija endodontskog lijec¢enja prije dolaska na endodontsku ki-
rurgiju ucinjena je u 20,6 % slucajeva. Najées¢i odabrani po-

stupak bio je endodontsko-kirurski (90,1 %), a revizija (5,4
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Slucajevi za endodontsku kirurgiju

Table1  Numbers and percentages of particular clinical and radiological findings recorded in 109 teeth of 86 patients referred to endodontic

surgery.

Tablica 1. Ero?ev?/i postotci specificnoga klinickog i radioloskog nalaza na uzorku od 109 zuba i 86 pacijenata upucéenih na endodontsku
irurgiju
N % N %

Tooth Sinus tract
11 -maxillary right central incisor 13 11.9 Yes 49 46.7
12-maxillary right lateral incisor 18 16.5 No 56 53.3
13- maxillary right canine 11 10.1 Root canal length
14-maxillary right second premolar 2 1.8 Within 1mm from the apex 46 474
21-maxillary left central incisor 20 18.3 > 1 mm short of apex 39 40.2
22- maxilary left lateral incisor 21 19.3 > 1 mm overfilled 12 12.4
23- maxillary left canine 4 3.7 Homogenous filling
24- maxillary left first premolar 5 4.6 Yes 45 45.0
25- maxillary left second premolar 3 2.8 No 55 55.0
26- maxillary left first molar 1 0.9 Separated instrument within root canal
32- mandibular left lateral incisor 1 0.9 Da 3 2.9
33- mandibular left canine 1 0.9 Ne 101 97.1
34- mandibular left first premolar 1 0.9 Intracanal post
35- mandibular left second premolar 1 0.9 Metal confection
41- mandibular right central incisor 1 0.9 Yes 8 7.7
42- mandibular right lateral incisor 1 0,9 No 96 92.3
43- mandibular right canine 3 2.8 Metal individual
44- mandibular right first premolar 2 1.8 Yes 22 212
Prosthetically reconstructed tooth No 82 78.8
Yes 66 62.9 Fiber reinforced composite resin
No 39 | 371 Yes 3 2.9
Single crown No 101 97.1
Yes 33 314 Post lengtth
No 72 68.6 <5 mm in root canal 13 433
Bridge carrier >5 mm in root canal 17 56.7
Yes 33 314 Canal not found
No 72 68.6 Yes 1 1.0
Number of previous treatments No 102 99.0
0 3 2.9 Size of radiolucency
1 69 65.7 No radiolucency 2 2.0
2 30 28.6 Radiolucency < 2 mm 19 19.0
3 3 29 Radiolucency 2 - 5 mm 47 47.0
Attempted revision prior to referral Radiolucency > 5 mm 27 27.0
Yes by 206 Lateral radiolucency 5 5.0
No 85 79.4 Perforation
Tooth treated by Yes 23 23.2
General dentist No 76 76.8
Yes 106 97.2 Treatment decision
No 3 2.8 No treatment 3 2.7
specialist in endodontics Orthograde retreatment 6 5.4
Yes 3 28 Apicoectomy 100 90.1
No 106 9.2 Extraction 2 1.8
Symptoms Intraoperative finding
Spontancous pain Bone fenestration
Yes 55 50.0 Yes 65 71.4
No 35 50.0 No 26 28.6
Pain upon biting Dehiscence
Yes 31 29.2 Yes 28 31.8
Ne 75 70.8 No 60 68.2
Pain to hot/cold Vertical fracture
Yes 16 14.8 Yes 0 0.0
No 92 85.2 No 88 100.0
swelling
Yes 71 065.1
No 38 34.9

135
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(5.4%), not doing any procedure (2.7%) and extraction
(1.8%) were less frequently selected. The majority of the ex-
amined teeth were upper incisors (66%). Most of the teeth
were prosthetically reconstructed (62.9%) and more than
half (53.5%) were supplied with an intracanal post (Table 1).

Root canal filling was homogeneous and within 1 mm
from the apex in 21.6% of cases, while in 78.4% of cases fill-
ing was unsatisfactory according to either length or homo-
geneity. Considering all the variables and the homogeneity
of filling (homogeneous or non-homogeneous), a statistical-
ly significant difference was noted only with respect to the
length of the root canal filling (p = 0.023, y-test).

Comparing all the variables with respect to the length of
the root canal filling, statistically significant differences were
found for the following: the number of previous treatments/
retreatments, attempted endodontic retreatment before end-
odontic surgery, homogeneous filling, spontaneous pain, the
presence of intracanal posts (metal individual and composite)
and the presence of bone dehiscence (Table 2).

Cases Referred to Endodontic Surgery .

%), nijedan postupak (2,7 %) i ekstrakcija (1,8 %) bili su rje-
di. Ve¢ina uklju¢enih zuba bili su maksilarni sjekutici (66 %).
Vedina je bila proteticki rekonstruirana (62,9 %), a vise od
pola (53,5 %) imalo je intrakanalnu nadogradnju (tablica 1.).

Punjenje korijenskog kanala bilo je homogeno i unutar 1
mm od apeksa u 21,6 % slucajeva, a u 78,4 % slucajeva pu-
njenje je bilo nezadovoljavajuce prema kriteriju homogenosti
i/ili duljine punjenja. Analizom odnosa homogenosti punje-
nja (homogeno ili nehomogeno) i svih ostalih varijabli, sta-
tisticki znacajna povezanost ustanovljena je jedino za duljinu
punjenja (p = 0,023, y’-test).

Usporedujudi sve varijable s duljinom punjenja korijen-
skog kanala, statisticki znacajne razlike ustanovljene su za
sljedece varijable: broj prethodnih lije¢enja/revizija, pokusaj
revizije prije endodontske kirurgije, homogenost punjenja,
spontana bol, prisutnost intrakanalne nadogradnje (metalne
individualne i kompozitne) i dehiscijencija kosti (tablica 2.).

Table 2  The variables that were significantly related to the length of the root canal filling were determined using x2-test.
Tablica 2. Varijable znacajno povezane s duljinom punjenja korijenskog kanala odredene s pomocu x2-testa
Filling length
Total Within 1 mm Less than 1 mm Overfilled p'
N % N % N % N %
Number of previous treatments
0 1 1.1 0 0.0 0 0.0 1 8.3 0.031
1 62 66.7 30 71.4 28 71.8 4 33.3
2 27 29.0 10 23.8 10 25.6 7 58.3
3 3 3.2 2 4.8 1 2.6 0 0.0
Was revision attempted before root-end resection
Yes 20 21.1 8 18.2 6 15.4 6 50.0 0.030
No 75 78.9 36 81.8 33 84.6 6 50.0
Symptoms
Spontaneous pain
Yes 50 51.5 29 63.0 18 46.2 3 25.0 0.043
No 47 48.5 17 37.0 21 53.8 9 75.0
Homogeneous filling
Yes 42 43.8 21 46.7 12 30.8 9 75.0 0.023
No 54 56.3 24 53.3 27 69.2 3 25.0
Intracanal post
Metal individual
Yes 21 22.1 8 18.2 13 33.3 0 0.0 0.036
No 74 77.9 36 81.8 26 66.7 12 100.0
Fiber reinforced composite sticks
Yes 3 3.2 0 0.0 1 2.6 2 16.7 0.013
No 92 96.8 44 100.0 38 97.4 10 83.3
Presence of bone dehiscence
Yes 25 32.1 17 47.2 8 24.2 0 0.0 0.011
No 53 67.9 19 52.8 25 75.8 9 100.0
p = statistical relevance (p < 0,05)
Discussion Rasprava

Endodontsko-kirurski zahvat bio je preferiran u 90 %
upucenih slucajeva. Zato je potvrdena glavna hipoteza istra-
zivanja. Nekirurska revizija pokusala se uciniti u razmjerno

Endodontic surgery was the preferred procedure in 90%
of the referred cases. The main hypothesis of the research was
thus affirmed. Non-surgical retreatment was attempted in a
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relatively low percentage of the referred cases (20.6 %), even
though root canal fillings were unsatisfactory in most of them.

Residual infection due to inadequate cleaning and disin-
fection of the root canal space, or secondary infection due to
inadequate obturation/sealing may lead to endodontic treat-
ment failure (20). Intra-radicular microflora is polymicrobial,
predominantly anaerobic and resembles to that of an untreat-
ed necrotic pulp (21). Therefore, in cases where an ortho-
grade approach is possible, endodontic retreatment should
be the treatment of choice. It was reported that the healing
of periapical lesions after endodontic retreatment occurs in
74-98% of the cases, while the success rate of endodontic
surgery, without previous retreatment, was significantly low-
er (13, 12, 20). Furthermore, research by Torabinejad et al.
(22) showed that the success of orthograde treatment lasted
longer. Previous studies also report significant percentage of
cases in which endodontic surgery was conducted, although
according to the scientifically grounded criteria, orthograde
retreatment should have been the treatment of choice (18,
23). It was concluded in previous studies that general den-
tal practitioners do not appreciate endodontic retreatment as
a treatment option, and the inclusion of a specialist of end-
odontics in the decision-making process on endodontic sur-
gery was suggested (18, 23, 24). Moreover, in almost 3% of
the cases endodontics was not performed and in more than
65% of cases endodontic treatment was conducted only
once, less than 3% performed by a specialist of endodontics.

Oral surgery specialization bias in decision making was
the subject of some previous studies where the referred pa-
tients were reassessed and based on audit criteria the au-
thors reported that the endodontic surgery had not been in-
dicated in considerable number of the patients (18, 23, 25).
Abramowitz et al. (18) came to conclusion that the percent-
age of “unnecessary“‘resections” was 55%. Anyway, it is im-
portant to point out that the concept of endodontic surgery
implies root-end resection with retrograde cavity filling, and
that omitting the retrograde filling should negatively affect
the outcome of the surgery. Since the purpose of our research
was not to define the percentage of “unnecessary” endodon-
tic surgeries, we are unable to give such assessments for our
sample. However, we can conclude that certain number of
cases could have been treated more conservatively, by an or-
thograde retreatment approach, especially considering intr-
aradicular infection remaining after endodontic surgery in
cases that had not been orthogradely retreated before. Nev-
ertheless, it would be interesting to follow up the cases re-
ferred to oral surgery that had been treated surgically and
those that had been forwarded to an endodontics specialist
for orthograde retreatment. At this point there is no system-
atic follow up of patients reffered to Oral surgery and End-
odontics at the School of Dental Medicine, and majority of
patients are followed by their primary dentist. It was there-
fore at this point difficult to obtain the data necessary for
the assesment of the sucess rates of surgical and conservative
treatments, and asses the percentage of unnecesary surgeries.
We can however notice that in the von Arx er al.(25) study,
the percentage of teeth in which an oral surgery specialist de-
cided for root-end resection was significantly lower (59.1%)
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malom postotku (20,6 %), premda punjenja korijenskih ka-
nala uglavnom nisu zadovoljavala.

Rezidualna infekcija zbog neadekvatnog ¢is¢enja i de-
zinfekcije korijenskog kanala ili sekundarne infekcije zbog
neadekvatne opturacije mogu rezultirati neuspjehom en-
dodontskog lije¢enja (20). Intraradikularna mikroflora je po-
limikrobna i prevladavajuce anaerobna te je nalik na onu u
netretiranoj nekroti¢noj pulpi (21). Zato bi u slu¢aju kada
je mogu¢ ortogradni pristup, revizija endodontskog lijece-
nja trebala biti postupak izbora. Podatci iz literature pokazu-
ju da se cijeljenje periapikalnih lezija nakon revizije lije¢enja
dogada u 74 do 98 % slucajeva, a znacajno je manji posto-
tak uspjesnosti endodontske kirurgije, bez prethodne revizi-
je (13, 12, 20). Nadalje, istrazivanje Torabinejada i suradnika
(22) pokazalo je da je uspjeh nakon ortogradne revizije dugo-
trajniji. Ranija istrazivanja takoder govore o znacajnom po-
stotku slucajeva za koje je provedena endodontska kirurgija,
a prema znanstveno utemeljenim kriterijima postupak izbora
trebala je biti ortogradna revizija (18, 23). U ranijim istrazi-
vanjima zakljuceno je da primarni stomatolozi ne cijene en-
dodontsku reviziju kao terapijsku moguénost te je predloze-
no ukljucivanje specijalista endodoncije u proces odlucivanja
o provedbi endodontsko-kirurskog zahvata (18, 23, 24). Na-
dalje, u gotovo 3 % slucajeva endodoncija nije nikad pro-
vedena, u 65 % slucajeva endodontski je tretman obavljen
samo jedanput, a u manje od 3 % lijecio ju je specijalist en-
dodoncije.

Utjecaj specijalizacije iz oralne kirurgije na odluku o po-
stupku, bio je tema nekoliko ranijih istrazivanja u kojima se
upucene pacijente ponovno procjenjivalo prema revidiranim
kriterijima pa su autori naveli da endodontsko-kirurski za-
hvat nije bio indiciran u velikom broju slu¢ajeva (18, 23, 25).
Abramovitz i suradnici(18) zakljucili su da je postotak nepo-
trebnih resekcija 55 %. Ipak, vaino je istaknuti da koncept
oralne kirurgije obuhvaca resekciju vrska korijena s retrograd-
nim punjenjem, a izostavljanje retrogradnog punjenja nega-
tivno utje¢e na ishod operativnog zahvata. Bududi da svrha
ovog istrazivanja nije bila utvrditi postotak nepotrebnih kirur-
skih zahvata, nismo u stanju dati takvu procjenu za nas uzo-
rak. No mozemo zakljuciti da je odredeni broj slu¢ajeva mo-
gao biti tretiran konzervativnije, posebno ako se uzme u obzir
intraradikularna infekcija koja ostaje u kanalu nakon endo-
dontsko-kirurskoga zahvata u slucaju da prije nije u¢injena
revizija. Ipak, bilo bi zanimljivo pratiti slucajeve upucene na
oralnu kirurgiju koji su kirurski tretirani i one proslijedene
specijalistu endodoncije zbog ortogradne revizije lijecenja.
Trenuta¢no ne postoji sustavno pracenje pacijenata upucenih
i obradenih u Zavodu za oralnu kirurgiju i Zavodu za endo-
donciju te je ve¢inu pratio njihov primarni stomatolog. Zato
je zasad tesko do¢i do podataka na temelju kojih bi se odre-
dio postotak uspjesnosti kirurskog i konzervativnog tretma-
na te postotak nepotrebnih operacija. Mozemo ipak istaknuti
da je u istrazivanju von Arxa i suradnika (25) postotak zuba
za koje se specijalist oralne kirurgije odlucio za resekciju bio
znacajno nizi (59,1 %), negoli u naem istrazivanju (90 %).
To moze biti zbog toga $to se na$ uzorak ve¢inom sastojao od
pacijenata s ve¢ dogovorenim operacijama.

Radioloski procijenjena kvaliteta punjenja korijenskih




138

Babic i sur.

than in our study (90%). The reason for this difference is
that our sample consisted mostly of patients with an already
scheduled surgery.

Radiographically estimated quality of root canal fillings
done by general practitioners in Sweden was satisfactory in
only 31% of the cases and after a course in machine end-
odontics, the quality was significantly improved and was sat-
isfactory in 51% of the cases (26). Similarly, in our research,
45% of fillings were estimated as homogeneous (Table 1).
The Swedish authors reported that the homogeneity and fill-
ing length had no influence on the size of the periapical le-
sion, also similar to our results.

When it comes to symptoms before operation, we found
significant connection between the filling length and sponta-
neous pain (p<0.05). It is interesting that spontaneous pain
and alveolar bone loss (presence of dehiscence) were more
commonly recorded when the filling was the satisfactory in
length (p<0.05), i.e. within 1 mm from the apex.

In our research 21.6% of the cases with adequate fillings
had symptoms or did not show signs of healing. The reason
for that can be intraradicular infection with microorganisms
resistant to intracanal medicaments and irrigants, which lead
to failure after lege artis endodontic treatment (7, 27). Addi-
tionally, the elimination of infection from the apical part of
the canal and consequent failure might be caused by proce-
dural mistakes done during primary endodontic treatment,
that are not necessarily radiographically detectable, e.g. trans-
position and transportation of apex (20, 28). The decision
about the treatment should therefore not be based solely on
the radiographic finding (17). In our research, the connec-
tion between the treatment decision and radiographical-
ly estimated quality of filling was not significant (p<0.05).
Although the diagnostic value of panoramic radiographs is
inferior (29), the panoramic radiographs were in our study
included in the analysis. The reason for including them is
their low number (only 2 ), and their reported sufficient diag-
nostic value in diagnosing apical periodontoitis (30).

In addition to intraradicular infection, the cause of failure
of endodontic treatment can be an extraradicular infection in
the form of periradicular actinomycosis, foreign body reac-
tion or true cyst (7, 9). In these cases, healing and/or with-
drawal of symptoms after endodontic retreatment cannot be
expected, and surgical approach is indicated: root-end resec-
tion and the removal of foreign body or excochleation of the
radicular cyst (9). However, these treatment failure causes are
relatively rare, and intraradicular microbial infection in the
apical part of root canal remains the most common cause of
endodontic treatment failure (7, 10).

Almost 63% of the cases in our study were prosthetically
reconstructed and more than 30% had intracanal post. This
made orthograde approach to root canal difficult, and pre-
sumably this was the main reason these patients were referred
to endodontic surgery, although, according to the criteria of
radiographic appearance of the fillings, orthograde retreat-
ment should have been the first choice. In the context of the
rationalization we realize that endodontic surgery seems like
a favourable choice in such cases, because prosthetic work is
preserved. Within our sample, 50% of the referred crowned
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kanala koje su lijecili primarni stomatolozi u Svedskoj bila
je zadovoljavaju¢a u samo 31 % slucajeva, a nakon tecaja o
strojnoj endodonciji kvaliteta punjenja znacajno se popravila
te je zadovoljavala u 51 % slucajeva (26). Sli¢no tomu, u na-
sem je istrazivanju 45 % punjenja bilo procijenjeno kao ho-
mogeno (tablica 1.). Svedski su autori takoder naveli da ho-
mogenost i duljina punjenja nisu bile u korelaciji s veli¢inom
periapikalne lezije, $to je bio slu¢aj i u naem istrazivanju.
Kad su u pitanju simptomi prije operacije, nasli smo znacaj-
nu povezanost izmedu duljine punjenja i spontane boli (p <
0,05). Zanimljivo je da su spontana bol i gubitak alveolar-
ne kosti (dehiscijencija) bili ¢es¢i kada je punjenje bilo zado-
voljavajuée duljine (p < 0,05), i. e. unutar I mm od apeksa.

U naSem je istrazivanju 21,6 % slucajeva s adekvatnim
punjenjem imalo simptome ili nije pokazivalo znakove cije-
ljenja. Uzrok motze biti intraradikularna infekcija mikroorga-
nizmima rezistentnih na intrakanalne lijekove i iriganse, $to
obi¢no zavrsava neuspjehom nakon endodontskog postupka
lege artis (7, 27). Nadalje, zaostala infekcija u apikalnom dije-
lu kanala i posljedi¢ni neuspjeh, mogu biti uzrokovani proce-
duralnim pogreskama tijekom primarnog endodontskog lije-
¢enja koje nisu nuzno detektibilne na radiogramu, to su, na
primjer, transpozicija i transportacija apeksa (20, 28). Odlu-
ka o postupku zato se ne bi trebala temeljiti samo na radio-
loskom nalazu (17). U naSem istrazivanju nije bilo znacajne
povezanosti izmedu odluke o postupku i radioloski procije-
njene kvalitete punjenja (p < 0,05). Premda je dijagnosticka
vrijednost ortopantomograma slabija (29), oni su u nasoj stu-
diji ukljuceni u analizu. Razlog za to bio je njihov mali broj
(samo 2 ) i njihova, prema literaturi, dostatna dijagnosticka
vrijednost u dijagnozi apikalnog parodontitisa (30).

Uz intraradikularnu infekciju, uzrok za neuspjeh endo-
dontske terapije moze biti ekstraradikularna infekcija u obli-
ku periradikularne aktinomikoze, reakcije stranog tijela i pra-
vih cista (7, 9). U tim slu¢ajevima cijeljenje i/ili povlacenje
simptoma nakon revizije lije¢enja ne moze se ocekivati te je
indiciran kirurski pristup — resekcija vrska korijena i uklanja-
nje stranog tijela ili ekskohleacija radikularne ciste (9). No
ti uzroci neuspjeha razmjerno su rijetki, pa intraradikularna
mikrobna infekcija u apikalnom dijelu ostaje najceséi uzrok
za neuspjeh endodontske terapije (7,1 0).

Cak je 63 % slutajeva u nasoj studiji bilo proteticki re-
konstruirano, a vise od 30 % imalo je intrakanalnu nado-
gradnju. To je otezalo ortogradni pristup lije¢enju korijen-
skog kanala te je to vjerojatno bio glavni razlog za upudivanje
pacijenata na endodontsku kirurgiju, premda je prema krite-
rijima radioloskog izgleda punjenja, ortogradna revizija tre-
bala biti prvi izbor. U kontekstu racionalizacije, izbor endo-
dontske kirurgije ¢ini se dobrim jer je sacuvan proteticki rad.
U nasem uzorku 50 % okrunjenih zuba bili su nosa¢i mosta.
Ipak, ortogradna revizija prije kirurskog postupka znacajno
povecava izglede za uspjeh endodontskog kirurskog zahvata
(20). Cak ni intrakanalne nadogradnje ne bi trebale biti izra-
van kriterij za iskljucivanje revizije kao terapijskog postupka
(20, 23). Uz to, velik broj nadogradnji u nasem istrazivanju
bio je kraéi od 5 mm, sto je takoder jedan od kriterija koji zub
¢ini potencijalnim kandidatom za ortogradnu reviziju (23).
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teeth were bridge carriers. Nevertheless, orthograde retreat-
ment of the root canal filling before surgical procedure signif-
icantly increases the chances of success of endodontic surgery
(20). Even the presence of intracanal posts should not mean
immediate exclusion of retreatment as a therapeutic proce-
dure of choice (20,23). Additionally, great number of posts
in our sample was shorter than 5 mm which is also one of the
criteria that makes a tooth a potential candidate for ortho-
grade retreatment (23).

Conclusions

Endodontic surgery was a procedure of choice for most
patients referred by a general practitioner to an oral surgery
specialist. Considering that the percentage of radiographical-
ly assessed teeth with unsatisfactory root canal fillings was
high, and the percentage of teeth in which orthograde re-
treatment was attempted prior to the referral to oral surgery
specialist was low, we can conclude that the awareness about
the possibilities of successful treatment by non-surgical ap-
proach is insufficient.
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Sazetak

Slucajevi za endodontsku kirurgiju

Zaklju¢ak

Endodontska kirurgija bila je postupak izbora za vec¢inu
pacijenata koje je primarni stomatolog uputio oralnom kirur-
gu. Uzimajudi u obzir da je postotak zuba s radioloski utvrde-
nim neadekvatnim punjenjem bio visok, a postotak onih na
kojima se pokusala u¢initi revizija prije upu¢ivanja na kirur-
giju mali, zaklju¢ujemo da znanje o mogu¢nostima uspjesnog
nekirurskog lijecenja nije dovoljno.

Zahvala

Rezultati ovog istrazivanja prezentirani su u Zagrebu
2017. u obliku postera na medunarodnom kongresu Sinergi-
Jja znanosti i klinickoga rada.
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ne endodontske tehnike — klinicka studija (voditeljica prof. dr.
sc. Goranka Prpi¢ Mehici¢ - 2017.).
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Zaprimljen: 27. prosinca 2018.

Svrha: Svrha istrazivanja bila je radioloski procijeniti kvalitetu punjenja korijenskih kanala pacijenti-
ma upucenima na endodontski kirurski zahvat te korelirati nalaz s odlukom o terapiji. Takoder su se
Zeljeli analizirati klinicki simptomi i veli¢ina periapikalne lezije na radiogramu i povezati ih s odlukom
o terapijskom postupku, ukljucujuci nekirursku reviziju lijecenja, endodontsku kirurgiju i ekstrakci-
ju. Materijali i postupci: Sastavljen je upitnik za prikupljanje podataka. U istrazivanju je sudjelovalo
86 pacijenata (sa 109 zuba) upucenih na endodontski kirurski zahvat. Kvaliteta punjenja korijenskih
kanala procijenjena je prema homogenosti i duljini punjenja na digitalnim radiogramima. Podatci su
analizirani x2-testom i t-testom. Rezultati: Od zuba kojima je bio potreban endodontski kirurski za-
hvat, 97,2 % prije je lijecio primarni lijecnik dentalne medicine, endodontska revizija punjenja primi-
jenjena je u 20,6 % slucajeva, a punjenije korijenskog kanala bilo je homogeno i unutar imm od apek-
sa u 21,6 % slucajeva. Endodontska kirurgija, revizija, ekstrakcija ili nijedan postupak, odabrani su
redom u 90,1 %, 5,4 %, 1,8 % i 2,7 % slucajeva. Zaklju€ak: Nizak postotak adekvatnih punjenja ko-
rijenskog kanala i visok postotak kad je rije¢ o odlukama za endodontski kirurski postupak, sugeri-
raju da postoji potreba za povecanjem svijesti o mogucoj nekirurskoj reviziji endodontskog lijecenja.
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