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SUMMARY

Sodium hypochlorite (NaOCI) is a strong antiseptic agent that is usually used as endodontic irrigant for dissolving
organic parts of pulp and dentin and neutralizing toxic products. However, the use of sodium hypochlorite may cause
destruction of blood vessels, soft tissues and bone necrosis if extruded into the periapical region. Urgent treatment of
the NaOCl accident should be oriented on pain relief, infection control and recovery.

This paper shows a case of periradicular tissue necrosis after accidental extrusion on NaOCI through fausse route of right
maxillary canine, and complete tissue regeneration after surgical debridement and bone augmentation with addition
of platelet rich fibrin (PRF) that occurred in a 53-year old patient at the dental clinic of Faculty of Dentistry in Pancevo.
Keywords: sodium hypochlorite toxicity; periradicular extrusion; bone necrosis; tissue regeneration

INTRODUCTION

Root canal treatment is routinely performed using a com-
bination of mechanical and chemical debridement of pulp
remnants and bacteria from the root canal system. Sodium
hypochlorite (NaOCl) is most commonly used irrigant in
endodontics that dissolves organic component of soft tis-
sue in the root canal [1, 2]. It has high pH value (11-12.5)
and great antimicrobial effect [3]. It is useful adjunct to
mechanical debridement of the canal, especially in curved,
accessory or lateral canals [4]. In some rare cases, NaOCl
may cause bone and soft tissue necrosis if extruded trough
the apex into the periapical tissue or maxillary sinus [5, 6].
In vitro study has shown that even low concentrations of
NaOCl were lethal to human fibroblasts [3].

NaOCl is very toxic to intraoral tissues where it caus-
es dissolution of organic parts and destruction of blood
vessels [7]. For that reason, it is very important to prevent
extrusion of NaOCI from root canal into periradicular and
surrounding tissues.

Urgent treatment of the NaOCl accident should be ori-
ented on pain relief, infection control and recovery. An-
algesics and local anesthetics may help in pain control.
Cold compresses may be useful in reducing oedema and
discomfort in patients, such as burning sensations. Sur-
gical debridement of necrotic tissue is very important in
infection control and tissue regeneration [8].

The aim of this report was to show periradicular tissue
necrosis after accidental extrusion of NaOCl throughout
fausse route of right maxillary canine, and complete tissue

regeneration after surgical debridement and bone aug-
mentation with addition of platelet rich fibrin (PRF).

CASE REPORT

A 53 year-old female patient presented at the dental clinic
of the Faculty of Stomatology in Pancevo for endodon-
tic treatment of right maxillary canine. The patient had
neither systemic diseases nor allergy, and was classified
in ASA T group. She complained of severe, dull, almost
constant pain in the region of right maxillary canine. The
young dentist who was in the office that day took anam-
nestic data, did the clinical examination, and analyzed
ortopantomogram image of the patient. The tooth #13
was diagnosed with irreversible pulpitis. Vital pulpecto-
my was performed after injection of local anesthesia (4%
articaine with adrenaline 1:100 000). Instrumentation was
done with hand and rotary endodontic files. Irrigation of
the root canal was achieved by 2% NaOCI. Immediately
after irrigation, oedema of the right cheek was evident,
and the right nasolabial fold was completely erased (Fig-
ure 1). After the local anesthesia ceased, the patient felt
strong pain in the right upper vestibule, above the root
of the upper canine. Following two days the patient was
filling strong pain, resistant to common painkillers and
came back to our clinic. Clinical examination revealed
necrotic alveolar mucosa, in diameter, in the upper vesti-
bule, above the region of right maxillary canine and first
premolar (Figure 2).
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Figure 1. Swelling of the right cheek immediately after irrigation
with sodium hypochlorite

Slika 1. Otok desnog obraza neposredno posle irigacije kanala na-
trijum-hipohloritom

Figure 2. Soft tissue necrosis
Slika 2. Nekroza mekog tkiva

Under local anesthesia, trapezoidal mucoperiosteal
flap was raised, involving necrotic mucosa, and necrotic
bone was observed. Tooth #13 was examined carefully
and fausse route was found in the cervical third of the
root. After the tooth #13 extraction, fausse route in the
cervical third of the root was confirmed extraorally with
endodontic file (Figure 3). Surgical debridement of the
wound was done using Lucas surgical curette. In order to
improve soft and bone tissue healing, we decided to make
PRF membranes from patient's blood. PRF was prepared
according to the instructions. Briefly, 10 mL of patient's
blood (in dry, 10-mL Monovette tubes without anticoag-
ulant or other additional chemical agents) was obtained
from venous blood and centrifuged immediately for 10
min at 3,000 rpm in a laboratory centrifuge (TDZ5-WS,

Figure 3. Fausse route — extracted right maxillary canine
Slika 3. Perforacija korena na izvadenom gornjem desnom o¢njaku
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Figure 4. Prepared PRF membranes
Slika 4. Pripremljene PRF membrane

Figure 5. Bone defect filled with cortico-spongious bone granules
mixed with PRF

Slika 5. Defekt kosti ispunjen granulama kortikospongiozne kosti
pomesane sa PRF

XIANGYI, Hunan, China). The centrifuged product con-
sisted of three layers, with the PRF clot being located in
the middle layer. The PRF clot was harvested with forceps
and gently pressed into a membrane between two sterile
pieces of gauze using soft compression for 10 seconds to
maintain the wetness of the membrane (Figure 4). The
alveolar bone defect was filled with granulated bone parti-
cles (BioOss®, Geistlich, Switcerland) mixed with patient's
blood and the particles of PRF (Figure 5). Then, double
layer of PRF membranes was placed over the bone graft
(Figure 6), and mucoperiosteal flap primarily sutured
with silk suture 4-0. Postoperative antibiotics (Amoxicil-
in’, Hemofarm, Serbia) were prescribed three times a day
for 7 days. The wound healed uneventfully. Complete soft
tissue healing was observed 15 days after the surgery.



Figure 6. PRF membranes placed over the bone graft
Slika 6. PRF membrane postavljene preko kostanog grafta

Figure 7. Complete wound healing two weeks after surgery
Slika 7. Kompletno zarastanje rane dve nedelje posle hirurske in-
tervencije

DISCUSSION

Sodium hypochlorite is the most important irrigant in
everyday endodontic practice. In rare cases, NaOCl may
cause tissue necrosis if extruded over the root apex [9].
It was shown, in few case reports, that NaOCI can be ac-
cidentally injected instead of local anesthetic and cause
gingival and bone necrosis [10, 11]. Although rarely, inad-
vertent extrusion of NaOCl beyond root apex could cause
permanent nerve damage [12]. In our patient, there was
no permanent nerve damage. Haton et al. reported a case
of accidentally injected NaOCI throughout root perfora-
tion of the first upper premolar [8]. Their patient experi-
enced oedema and pain of the right cheek that resolved
after palliative treatment with intravenous antibiotics,
corticosteroids and painkillers. In our patient, NaOCl was
injected trough fausse route of right upper canine, and
caused painful bone and soft tissue necrosis.

Two main symptoms of root perforation (via falsa) are
intensive bleeding from root canal (periodontal ligament)
and intensive pain. Both symptoms were masked in our
patient, having in mind that 4 ml of articaine with adren-
aline (1:100 000) as a vasoconstrictor was administered.
Namely, local anesthetic blocked pain impulses, so the mo-
ment of perforation of the root and damage of periodontal
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ligament were not painful. Likewise, adrenalin from local
anesthetic solution caused vasoconstriction and for that
reason bleeding from root canal perforation was not obvi-
ous as usually in fausse route cases. Beside canine root per-
foration, the possible explanation for massive periradicular
tissue necrosis may be the anatomical variation in bone
morphology. In our patient, dehiscence of vestibular alve-
olar bone was probably present and may be the reason for
severe and easy extrusion of NaOCl in connective tissue.

Panfacial oedema is the most frequent sign of extrusion
of NaOCl into periapical tissues [13]. Oedema of facial
soft tissues could be explained by toxic and hyperosmotic
properties of NaOCl. In some cases, NaOCl had dissolved
blood vessel walls and produced ecchymosis of facial or
even neck region [14]. In our patient only facial oedema
without ecchymosis of the skin was present. Strong pain
that our patient felt could be explained by tissue ischemia
and direct neurotoxic effect of NaOCl. Pain completely
disappeared after surgical debridement of necrotic tissues.

Platelet rich fibrin (PRF) is a natural biomaterial, with
high concentration of thrombocytes, growth factors and
leucocytes [15]. Autologous PRF membranes provide en-
hanced healing of soft and bone tissue [16]. PRF has been
used in dentistry for different procedures, such as: alveo-
lar socket preservation, sinus-lift, periodontal flap surgery,
augmentation of bone defects and implant therapy [17].
Growth factors in high concentration in PRF provide fast
and stimulative effect to new blood vessels formation and
faster regeneration of soft and bone tissue, with direct
stimulative effect on bone marrow stem cells and osteo-
genic differentiation [18]. Our case confirmed excellent
soft tissue healing after using PRF membranes. Indirectly,
we assumed that bone tissue was also regenerated success-
fully, but without bone biopsy and histological evaluation,
we cannot be completely sure.

CONCLUSION

NaOCl accident is very stressful incident for the dentist.
Appropriate and fast diagnosing and treatment are nec-
essary, as well as follow up. To date, there are no national
guidelines available on the management of this condition,
so precaution should be taken by dental practitioner in
order to reduce potential damage caused by extrusion of
NaOCl into the periradicular tissues.
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KRATAK SADRZA)

NaOCl predstavlja jako antisepti¢no sredstvo koje se najcesce koristi kao endodonstki irigans zbog svoje sposobnosti rastvaranja
organskog dela dentina, razgradnje vitalnog i nekroti¢nog tkiva i neutralizacije toksi¢nih materija. Medutim, upotreba NaOCI
moze imati i nezeljene efekte u vidu oStecenja krvnih sudova, okolnog mekog tkiva i nekroze kosti ukoliko se rastvor ekstrudira u
periapeksno tkivo.

Hitan tretman oStecenja izazvanih dejstvom NaOCI treba da se bazira pre svega na otklanjanju bola, sprecavanju razvoja infekcije
i pospesivanju tkivne regeneracije. Na slucaju 53-godisnje pacijentkinje sa klinike Stomatoloskog fakulteta u Pancevu prikazano
je ostecenje periapeksnog tkiva gornjeg desnog o¢njaka izazvanog dejstvom akcidentalno ekstrudiranog rastvora NaOCl kroz fos
rut pomenutog zuba, kao i primer kompletne tkivne regeneracije primenom kostane augmentacije i trombocitima obogacenog

fibrina (PRF).

Kljucne reci: toksi¢nost natrijum-hipohlorita; ekstrudiranje u periapeks; nekroza kosti; tkivna regeneracija

uvoD

Postupak le¢enja kanala korena predstavlja kombinaciju me-
hanicke instrumentacije i primene hemijskih agenasa u cilju
uklanjanja nekroti¢nih ostataka pulpe i mikroorganizama iz
kanalnog sistema korena [1, 2]. Natrijum-hipohlorit neretko
predstavlja irigans izbora u endodontskoj terapiji zbog viso-
ke pH vrednosti (11-12,5) i zadovoljavajueg organoliti¢kog i
antimikrobnog dejstva [3]. Upotreba NaOCl prilikom intsru-
mentacije omogucava lak$u evakuaciju debrisa, rastvaranje tki-
va i uklanjanje razmaznog sloja, $to je narocito znacajno kod
povijenih korenova odnosno kompleksnijih kanalnih sistema
[4]. Medutim, upotreba NaOCl moze imati i neZeljene efekte u
vidu ostecenja okolnog mekog tkiva i nekroze kosti ukoliko se
rastvor ekstrudira u periapeksno tkivo [5, 6].

Pojedine in vitro studije su dokazale da ¢ak i jako niska kon-
centracija NaOCl ima toksi¢an efekat na humane fibroblaste [3].

Imajuci u vidu da NaOCl moze izazvati ozbiljna ostecenja
krvnih sudova i mekih tkiva, od izuzetne je vaznosti naglasiti
da se samo pazljivim i savesnim rukovanjem moze izbeci tran-
sportacija rastvora u periapeks [7].

Hitan tretman oStecenja izazvanih dejstvom NaOCl treba
da se bazira pre svega na otklanjanju bola, sprecavanju razvoja
infekcije i pospesivanju tkivne regeneracije. Primena analgetika
i lokalnog anestetika moze biti efikasna u otklanjanju bolnih
senzacija, dok kori$¢enje hladnih obloga moze smanjiti otok i
neprijatan osecaj pecenja koji se javlja kod pacijenata. S druge
strane, adekvatan hirurski debridman nekroti¢nog tkiva spreca-
va nastanak infekcije i omogudava laksu regeneraciju tkiva [8].

Cilj ovog rada bio je prikaz o$tecenja periapeksnog tkiva gor-
njeg desnog o¢njaka izazvanog dejstvom akcidentalno ekstrudi-
ranog rastvora NaOCl kroz fos rut pomenutog zuba, kao i prikaz
kompletne tkivne regeneracije primenom kostane augmentacije
i trombocitima obogacenog fibrina (PRF).

PRIKAZ BOLESNIKA

Pacijent Zenskog pola, starosti 53 godine, javlja se na kliniku
Stomatoloskog fakulteta u Panéevu radi le¢enja gornjeg desnog
o¢njaka. Pacijentkinja negira bilo kakva sistemska oboljenja,
prisutvo alergija i svrstava se u prvu ASA grupu.

Dezurni lekar tog dana izvrsio je klinicki pregled pacijenta,
analizu ortopanskog snimka i na osnovu anamneze zabeleZio
je prisustvo konstantog, jakog i pulsirajuceg bola u predelu gor-
njeg desnog o¢njaka.

Na osnovu prikupljenih podataka postavljenja je dijagnoza
ireverzibilnog pulpitisa na zubu 13.

Posle aplikacije lokalnog anestetika (4% artikaina sa adre-
nalinom 1:100 000) izvrena je vitalna ekstirpacija puple. Pri-
likom mehanicke obrade kanala kori$ceni su ru¢ni i masinski
endodontski prosirivaci. Irigans izbora bio je 2% NaOCI. Ne-
posredno posle ispiranja kanala rastvorom NaOCl primecen
je otok desnog obraza, dok je desna nazolabijalna brazda bila
evidentno ,izbrisana“ Nakon $to je prestalo dejstvo anestetika,
pacijentkinja je pocela da oseca bolove u predelu gornjeg de-
snog vestibuluma u nivou projekcije korena o¢njaka.

Ni posle dva dana bol nije nestao niti se smanjivao na anal-
getike, $to je pacijentkinju navelo da se ponovo obrati za pomo¢.
Ponovnim klini¢kim pregledom otkrivena je nekroza alveolarne
mukoze gornjeg desnog vestibuluma, promera 3 cm, koja je za-
hvatala regiju o¢njaka i prvog premolara.

U lokalnoj anesteziji izvr$eno je odizanje trapezoidnog mu-
koperiostalnog reznja nakon ¢ega je dijagnostikovana i nekro-
za kosti. Detaljnom opservacijom zuba 13, uocen je fos rut u
cervikalnoj tre¢ini korena. Posle ekstrakcije zuba 13, fos rut je
potvrden i ekstraoralno pomocu endodotske iglice. Hirur$ka
sanacija rane obavljena je pomoc¢u Lukasove hirurske kirete. U
cilju boljeg zarastanja mekotkivnih i kostanih struktura, odlu¢ili
smo se za primenu PRF-a. Naime, uzeli smo 10 ml venske krvi
pacijenta (u suvu, Monovet serumsku epruvetu, bez prisustva
antikoagulanasa i drugih hemijskih agenasa) koju smo potom
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centrifugirali 10 min. na 3000 rpm u laboratorijskoj centrifugi
(TDZ5-WS, XIANGYI, HUNAN, China).

Posle procesa centrifugiranja, dobija se troslojna struktura
u ¢ijoj sredini se nalazi ugrusak PRF-a. Pomocu klesta, izdvojili
smo ugrusak PRF-a i nezno ga prislonili na membranu izmedu
dva sloja sterilne gaze i potom nezno pritisnuli 10 s. kako bi se
ocuvala vlaznost membrane.

Alveolarni kostani defekt popunjen je granuliranim ko-
$tanim partikulama (BioOss, Geistlich, Switcerlanda) pome-
$anim sa krvlju pacijenta i delovima PRF-a. Potom, dvoslojna
PRF membrana je postavljena preko kostanog grafta, muko-
periostalni rezanj je vracen na svoje mesto i zasiven svilenim
koncem 4-0.

Pacijentu je prepisana antibiotska terapija u trajanju od se-
dam dana (Amoxicil, Hemofarm, Srbija 3x na dan).

Nakon 15 dana zabelezeno je potpuno zaceljenje mekih
tkiva.

DISKUSIJA

Najcesce koriScen irigans u svakodnevnoj endodotskoj praksi
je NaOCl, koji zaista u jako retkim slucajevima ispoljava svoja
toksi¢na svojstva [9]. Prema literaturnim navodima, to su situa-
cije kada se umesto anestetika greskom aplikuje rastvor NaOCl
ili momenti nenamerne transporatcije NaOCl u periapeks [10,
11]. U takvim slu¢ajevima, osim nekroze kosti i okolnih mekih
tkiva, moZe do¢i do ozbiljnih i trajnih o$te¢enja nerava [12].

Haton i saradnici [8] navode primer pacijenta kod koga je
usled ekstrudiranja rastvora preko perforacije na korenu gor-
njeg prvog premolara doslo do pojave otoka i bola u predelu
desnog obraza. To je uslovilo dalju palijativnu terapiju i primenu
intravenski aplikovanih antibiotika, kortikosteroida i analgetika.

U slucaju naseg pacijenta, posledice ubrizgavanja NaOCl
kroz fos rut na zubu 13 bile su bolna nekroza mekih tkiva i
kosti, bez o$tecenja nervnih struktura.

Pouzdani znaci koji ukazuju na mogudi nastanak perfora-
cije korena (fos rut) jesu profuzno krvarenje iz samog kanala
i odtar bol.

Oba simptoma u nasem slucaju su bila maskirana usled dej-
stva lokalnog anestetika. Prisustvo adrenalina u anestetickom
rastvoru izazvalo je lokalnu vazokonstrikciju krvnih sudova, $to
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je sprecilo krvarenje, dok je dejstvo lokalne anestezije blokiralo
prenos bolnih nadrazaja.

Moguce objasnjenje za ovako masivno ostecenje periapi-
kalnog tkiva, osim prisutnog fos ruta, moze biti dehiscencija
bukalne ko$tane lamele usled koje je rastvor NaOCl lako i brzo
difundovao u periapeks.

Panfacijalni edem predstavlja prvi i naj¢e$¢i znak da je dos-
lo do transportacije NaOCl u okolno tkivo, §to se objasnjava
izrazito toksi¢nim i hiperosmotskim osobinama rastvora [13].
U nekim slucajevima, usled ostecenja krvnih sudova moze doci
do pojave ekhimoza po koZi lica, ali i vrata [14]. Kod nase pacijen-
tkinje, osim evidentno prisutnog otoka nisu zabelezene ekhimoze.
Bol, koji se naknadno javio, najverovatnije je posledica tkivne is-
hemije i direktnog toksi¢nog dejstva natrijum-hipohlorita.

Na srecu, bol je prestao u potpunosti nakon hirurskog ukla-
njanja nekroti¢nog tkiva.

Trombocitima obogacen fibrin (PRF) predstavlja frakciju
krvi bogatu trombocitima, leukocitima i faktorima rasta [15].
Autologna PRF membrana omogucava brze i lakse zarastanje
tkiva [16], zbog ¢ega se u savremenoj stomatologiji koristi za
razli¢ite namene: sinus lift procedure, rezanj operacije, augmen-
tacije ko$tanog grebena ili ugradnju implantata [17].

Prisustvo faktora rasta, koji su u velikom broju sadrZani u
PRF-u, pozitivno utic¢e na stvaranje kolagena i novih krvnih
sudova, deluje kao modulator rasta i razvoja ¢elija, podsticuci
sintezu matriksa i transformaciju ¢elija [18].

U slucaju naseg pacijenta, posle primene PRF-a doslo je do
izvrsne i potpune regeneracije mekih tkiva. Mi pretpostavljamo
da je takode doslo i do zaceljenja kosti, ali bez biopsije i histo-
loske procene uzorka ne mozemo to i da tvrdimo.

ZAKLJUCAK

Ostecenja izazvana primenom NaOCI, sasvim sigurno pred-
stavljaju neprijatno i stresno iskustvo za svakog stomatologa.
Danas, jos uvek, ne postoji zvanican protokol terapije ostecenja
izazvanih rastvorom natrijum-hipohlorita, ali ono sto je sigurno
jeste da takva stanja zahtevaju hitan tretman i redovno pracenje
takvih pacijenata.

Pazljivim i savesnim rukovanjem moguce je izbeci kompli-
kacije koje toksi¢nost ovog rastvora nosi sa sobom.



