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Abstract

A thorough anatomical knowledge is very essential for any sur-
gical procedure. The idea of location of various structures in the body
prepares the clinician for a better approach to establishing diagnosis
and various surgical procedures. Unfortunately, anatomical variations
can lead to hazards in diagnosis and treatment. Referred pain and pain
of unknown origin or temporomandibular joint pain sometimes may
lead to confusion or misinterpretation in proper diagnosis. Abnormal
course and distribution of nerves and vessels may sometimes become a
major problem. There may be an overlapping of the nerves of the two
sides supplying the teeth or some of the nerves may be duplicated in the
whole or part of their course. Such conditions may lead to problems
in anesthetizing teeth or unexpected pain sensations expressed by the
patient during the endodontic treatments. Anatomical relation of maxil-
lary air sinus to the upper teeth and the possible clinical complica-
tions during the treatment is also important. Relation of neurovascular
bundle to the sinus may sometimes vary. Lack of knowledge of normal
anatomy may lead to misinterpretation of tests leading to wrong diag-
nosis and management.

Concept of anatomical variations is of utmost importance to
prevent complications of anesthetic procedures.

Key words: maxillofacial surgery, endodontics, dental anesthesia, man-
dibular nerve, maxillary nerve, maxillary sinus, temperomandibular
Jjoint

Introduction

A thorough knowledge of anatomical struc-
tures is essential for dental surgeons during vari-
ous surgical procedures. In the general practice,
local anesthesia is often achieved by injection
of a local anesthetic solution into the tissue sur-
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Sazetak

Detaljno znanje anatomije kljucno je prilikom bilo koje hi-
rurske intervencije. Poznavanje lokacije razlicitih struktura u telu
preduslov je adekvatne dijagnoze i izboru hirurske metode. Nazalost,
individualne varijacije u anatomskoj gradi Cesto predstavljaju rizik
prilikom dijagnoze i tretmana. Iradirajuci bol, bol nepoznatog pore-
kla ili bol u TMZ mogu dovesti do konfuzije i pogresnog tumacenja
oboljenja. Abnormalni pravac pruzanja i distribucija nerava i krvnih
sudova ponekad predstavija veliki problem. Mogucée je i obostrano pre-
klapanje nerava koji inervisu zube ili neki nervi mogu biti delom ili
Citavim prevcem pruzanja duplicirani. Ovakvi uslovi mogu da izazovu
problemi u toku anesteziranja zuba ili neocekivani osecaj bola za vreme
endodontskog lecenja. Anatomski odnos maksiranog sinusa sa gornjim
zubima i moguce klinicke komplikacije za vreme lecenja takode igraju
veliku ulogu. Odnos neurovaskularnog snopa i sinusa ponekad moze da
varira. Nepoznavanje anatomije moze dovesti do pogresne interpreta-
cije testova koji dovode do pogresne dijagnoze i lecenja.

Koncept anatomskih varijacija je od najveceg znacaja za pre-
venciju komplikacija u toku anestezioloskih procedura.

Kljucne reci: maksilofacijalna hirurgija, endodoncija, dentalna anes-
tezija, mandibularni nerv, maksilarni nerv, maksilarni sinus, temporo-
mandibularni zglob

Uvod

Detaljno poznavanje anatomskih struktura
od vitalnog je znacaja za oralne hirurge u toku
razli¢itih hirurskih procedura. Lokalna aneste-
zija se najCesée postize ubrizgavanjem rastvo-
ra lokalnog anestetika u tkivo oko nerva koji
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rounding the nerve innervating the area to be
treated. In many cases, the failure in anesthesia
is due to anatomical abnormalities or variations'.
The clinician must be able to assess whether it
is operator’s error or anatomical anomaly which
is responsible for inadequate pain management.
Therefore, it is relevant for dentists to discuss
the normal and abnormal anatomy of the man-
dibular and maxillary nerves in relation to other
anatomical structures like temporomandibular

joint and maxillary sinus.

Mandibular nerve

Inferior alveolar nerve (IAN) is a branch of
posterior division of mandibular nerve which
traverses the mandibular canal and innervates
the teeth of lower jaw. The course of the IAN
vary2. The variations of mandibular canal can
be divided into four categories: 1. High man-
dibular canals (within 2mm of the apices of the
molars), 2. Intermediate mandibular canals, 3.
Low mandibular canals, and 4. Duplication or
division of the canal, apparent partial or com-
plete absence of the canal or lack of symme-
try>. Mostly, the mandibular canals are bilater-
ally symmetrical with only one major canal on
each side. Communication patterns between the
mandibular nerve branches are a possible cause
of incomplete anesthesia during dental prac-
tice*. IAN sending fibers to the lingual nerve
(LN) through a communicating branch has
been considered clinically relevant for the sup-
plementary innervation of the lower molars?.

During administration of local anesthet-
ics, intravascular puncture of maxillary artery
which is passing through a communicating
loop from the auriculotemporal to the inferior
alveolar nerve can cause a hematoma which
may compress nerves in the infratemporal fos-
sa, producing sensory alterations®. Course of
maxillary artery through the inferior alveolar
nerve, splitting it into superficial and deep divi-
sions may lead to its entrapment and may cause
numbness or headache, can even interfere with
injection of local anesthetics’. Maxillary artery
is variably related to the mandibular foramen®.
Therefore, the use of panoramic radiographs
should be considered in locating the mandibu-
lar foramen rather than relying on bony land-
marks®. Branches of the mandibular division
or of its inferior alveolar or buccal branch may

inerviSe ciljano podrucije. U najveem bro-
ju slucajeva razlog neuspeha anestezije lezi u
anatomskim abnormalnostima i varijacijama!"
Klini¢ar mora biti sposoban da proceni da li
se radi o greSci lekara ili anatomskoj anomali-
ji. Stoga je razmatranje normalne, kao i abnor-
malne anatomije mandibularnih i maksilarnih
nerava u odnosu na druge anatomske struktu-
re, poput TMZ i makslarnoig sinusa, od velike
vaznosti za stomatologe.

Mandibularni nery

Donji alveolarni nerv (DAN) je ogranak po-
steriornog podeoka mandibularnog nerva koji
dijagonalno sece mandibularni kanal i inervise
zube donje vilice. Pravac pruzanja DAN, me-
dutim, moze da varira> U pogledu varijacije
mandibularnog kanala razlikujemo 4 kategori-
je: 1. visoki mandibularni kanali (do 2mm od
vrhova molara), 2. srednji mandibularni kanali;
3. niski mandibularni kanali, 4. duplikacija ili
podela kanala, o¢igledno delimi¢no ili potpuno
odsustvo kanala ili simetrije®. Mandibularni ka-
nali su uglavnom bilateralno simetri¢ni sa samo
jednim glavnim kanalom sa svake strane. Nacin
komunikacije izmedu ogranaka madibularnog
nerva mogué je uzrok nepotpune anestezije®.
Za dodatnu inervaciju donjih molara klinicki je
relevantan 1 komunikantni ogranak nerva koji
povezuje donji alveoralni nerv i lingvalni nerv>.

Povreda a. maxilaris, koja se proteze kroz
komunikantnu petlju od aurikulotemporalnog
do donjeg alveolarnog nerva, prilikom davanja
lokalne anestezije moze da dovede do pojave he-
matoma koji pritiska nerve u infratemporalnoj
jami i izaziva senzitivne promene®. A. maxilaris
svojim pravcem pruzanja deli mandibularni ka-
nal na povrsinski i duboki deo, $to moZe dovesti
do konstrikcije donjeg alveolarnog nerva i iza-
zvati utrnulost, glavobolju 1 poteSkoce prilikom
ubrizgavanja lokalnog anestetika’. Kako ova
arterija moze biti razli¢ito pozicionirana u od-
nosu na mandiblarni otvor®, u obzir treba uzeti
upotrebu panoramskog snimka, u cilju lociranja
mandibularnog otvora umesto oslanjanja na ko-
Stane orijentire’. Ogranci mandibularnog nerva,
tj. donji alveolarni i bukalni ogranak, mogu da
udu u mandibulu kroz retromolarnu oblast iner-
visuéi prve i tre¢e molare!?.

Donji alveolarni nerv se unutar mandibu-
larnog kanala moZe nalaziti blizu korena zuba
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enter the mandible in the retromolar fossa area
to supply the first and third molars!?.

IAN within the mandibular canal may lie
close to the roots of the teeth or it may be much
lower in the mandible near its lower border>.
More commonly, the nerve lies near the buc-
cal side of the mandible!!. It may be intimately
related to the root of the third molar tooth and
may groove it, in the case of which the nerve
may be at risk during the biomechanical prepa-
ration of third molar leading to its permanent
sensory dysfunction. IAN block failures occur
in 44% to 81% of cases, which may be due to
objective location of neurovascular bundle, or
an anatomic variation. Studies have shown the
anesthetic success rates of 75%-97% with pe-
ripheral nerve stimulator!?. 25% of accurate
blocks using radio-opaque dyes result in anes-
thetic failure due to the migration of anesthetic
solution along the path of least resistance deter-
mined by fascial planes and structures encoun-
tered in the pterygomandibular space'?.

The inferior alveolar neurovascular bundle
was shown to be in contact or close to the lin-
gual cortical plate between the mandibular and
mental foramina. It often gives rise to several
branches at each level'4. Absence of the ipsi-
lateral inferior alveolar canal, nerve and mental
foramen are of importance to clinicians who
deal with surgery'>. Panoramic radiography
can provide reasonable diagnostic accuracy in
the preoperative evaluation of the relationship
between third molars and the canal'®. IAN and
the molar root apices are sometimes very close,
allowing pathologic periapical conditions to
affect the nerve. The IAN can be damaged by
traumatic-compressive or toxic injuries re-
sulting in neurapraxia of this nerve. When the
causative agent is removed, the damage of the
Schwann cells and the impairment of the my-
elin sheath can heal completely, thus making
the clinical recovery predictable.

Accessory innervation of teeth by mylo-
hyoid nerve

Mylohyoid nerve innervation to mandibu-
lar teeth is approximately 60% and thus is the
cause of many cases of anesthetic failure!”. It
supplies the pre-molar, canine, incisor teeth and
sometimes the first molar®!8,

There are reports of mylohyoid nerve branch-
es entering the mandible through retromental fo-
ramina, associated with the lingual cortical bone
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ili znatno nize blizu donje ivice mandibule’.
Najéesce je blizi bukalnoj strani vilice!! i moze
biti blisko povezan sa korenom tre¢eg molara
formirajuci impresiju na korenskom kanalu, $to
predstavlja rizik prilikom biomehanijske pri-
preme zuba 1 moZe dovesti do trajne senzibil-
ne disfunkcije. Blok anestezija neuspesna je u
44% do 81% slucajeva zbog objektivne lokaci-
je neurovaskularnog snopa ili zbog anatomskih
varijacija. Ispitivanja su pokazala stopu uspeha
od 75% -97% uz periferni nervni stimulator!2.
25% wuspesSno ubrizganih blok anestezija uz
pomoc¢ radiografskog zasencenja rezultira neu-
spehom zbog migracije rastvora anestetika duz
linije najmanjeg otpora koja zavisi od fascijal-
nih pripoja i struktura koje se srecu u pterigo-
mandibularnom prostoru!3.

Donji alveolarni neurovskularni snop moze
biti u kontaktu ili vrlo blizu povrsSine lingval-
nog korteksa izmedu mandibularnog i mental-
nog otvora, ¢esto formirajuci vise ogranaka na
razli¢itim nivoima'4. Odsustvo ipsilateralnog
donjeg alveolarnog kanala, kao 1 nerva 1 brad-
nog otvora, od presudnog je znacaja za hirur-
ge pre intervencije'®. Panoramska radiografija
omogucava izvesni stepen dijagnosti¢ke preci-
znosti prilikom procene odnosa mandibularnog
kanala i tre¢ih molara!®. Donji alveolarni nerv
je ponekad vrlo blizu vrhova korena molara,
zbog Cega patoloski procesi u periapikalnoj re-
giji mogu zahvatiti sam nerv. Donji alveolarni
nerv moze biti oStecen usled traumatsko-kom-
presivne ili toksicne povrede, $to moze dove-
sti do neuropraksije. Posle otklanjanja uzroka,
ote¢enje Svanovih éelija i mijelinskog omo-
tata moze biti u potpunosti otklonjeno.

Akcesorna inervacija zuba milohioi-
dnim nervom

UceS¢e milohioidnog nerva u inervaciji
mandibularnih zuba iznosi otprilike 60%, Sto
je u mnogo slucajeva uzrok neuspeha aneste-
zije!”. Ovaj nerv inerviSe premolare, o¢njake,
sekuti¢e i ponekad prve molare®18.

Postoje izvestaji o ograncima milohioidnog
nerva koji ulaze u mandibulu kroz retromental-
ne otvore povezane sa lingvalnom kortikalnom



Somayaji i sar. / ZNACAJ ANATOMIJE U ENDODONCIII

in the vicinity of the second premolar tooth. The
mylohyoid nerve arises from the inferior alveo-
lar nerve about 5 to 23mm above the level of the
mandibular foramen and enters the mandible at
a point distant to the mandibular foramen!®. In-
ferior alveolar nerve block in the vicinity of the
mandibular foramen does not block the mylohy-
oid nerve most often, hence, mylohyoid nerve
block in the vicinity of the retromental foramina
is recommended. Sometimes, the branching of
mylohyoid nerve occurs about 14.7mm from the
mandibular foramen'®. This distance could also
be beyond the area of diffusion of the deposited
anesthetic in a conventional mandibular block,
thus allowing the accessory nervous supply to
continue. The contiguity of a supplementary
branch of mylohyoid nerve with either the inci-
sor teeth or the incisive nerve proper has been
demonstrated®. Communicating branch of the
mylohyoid nerve to the lingual nerve contrib-
ute to the sensory innervation of the tongue.
Thus, mylohyoid nerve block can lead to partial
tongue anesthesia or lingual nerve lesion does
not result in complete anesthesia of the anterior
part of the tongue?! (Figure 1).

Bifid inferior alveolar nerve

Bifid inferior alveolar nerve can be de-
tected easily on panoramic radiographs due to

IAN
LN
SML— COM
MHN—

AN
MHM

D TON

Figure 1. Figure illustrates the schematic representation of
communication between the mylohyoid nerve (MHN) and lin-
gual nerve (LN). IAN- Main trunk of inferior alveolar nerve,

COM- Communication between mylohyoid and lingual nerves,
MHM- Mylohyoid muscle, TON- Tongue.

Slika 1. Sematski prikaz komunikacije izmedu milohioidnog
nerva (MHN) i lingvalnog nerva (LN). IAN glavno stablo don-
jeg alveolarnog nervam, MHM-milohioidni misi¢, TON-Jezik

lamelom u blizini drugog premolara. Milohio-
idni nerv odvaja se od NAI i ulazi u mandibulu u
tacki na oko 5 do 23 mm iznad nivoa mandibu-
larnog otvora'®. Blokada NAI u blizini man-
dibularnog formena naj¢es¢e ne dovodi do blo-
kade milohioidnog nerva, stoga se preporucuje
blokada milohioidnog nerva u blizini retromen-
talnih otvora. Ponekad, do grananja milohoid-
nog nerva dolazi na 14,7 mm od mandibularnog
otvora!”. Ovo rastojanje, takode, moZe biti van
oblasti delovanja deponovanog anestetika pri
standardnom mandibularnom bloku, tako da ne
dolazi do iskljucivanja akcesornih nerava. Po-
stoje primeri povezanosti ogranaka milohioid-
nog nerva i incizalnog nerva2. Komunikantna
grana milohioidnog nerva prema lingvalnom
nervu doprinosi sensitivnoj inervaciji jezika.
Zbog toga, blokada milohioidnog nerva moze
dovesti do parcijalne anestezije jezika ili lezije
lingvalnog nerva Sto nece dovesti do kompletne
anestezije prednjih partija jezika?! (Slika 1).

Bifidni nervus alveolaris inferior

Bifidni nervus alveolaris inferior moze biti
lako uocljiv zahvaljujuéi prisustvu pomoc¢nog
mandibularnog otvora i lingule. Kod pacijenata
sa bifidnim kanalom nije primecen standardni

Figure 2. Figure illustrates the schematic representation of
the bifid inferior alveolar nerve. IAN- Main trunk of inferior
alveolar nerve, BIAN- Bifid branches of inferior alveolar
nerve, DP- Dental plexus of nerves, MN- Mental nerve.

Slika 2. Sematski prikaz bifidnog donjeg alveolarnog nerva.
IAN-glavno stablo nerva, BIAN-Bifidne grane donjeg alveolar-
nog nerva, DP-pleksus dentalnih nerava, MN-mentalni nerv.
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the presence of an accessory mandibular fora-
men and lingulae. In patients with bifid canal,
no specific pattern of division or duplication is
seen”. Because the bifurcation of the nerve oc-
curs before entering the mandibular foramen, a
normal inferior alveolar nerve block injection
may be insufficient to block both branches. A
high inferior alveolar nerve block may be ef-
fective in anesthetizing accessory nerve at or
above its branch point. Only 0.08% bifurcation
of the IAN is reported?2. Evaluation of routine
panoramic radiographs of 6.000 patients re-
vealed 57 (0.95%) cases of bifid mandibular ca-
nals?3. The use of cone beam volumetric com-
puted tomography has been shown to detect
the incidence of bifid canals in 15.6% cases,
a higher incidence than with use of panoramic
radiographs®*. As a second neurovascular bun-
dle may be contained within the bifid canals,
complications like traumatic neuroma, paraes-
thesia and bleeding could arise because of fail-
ure to recognize the presence of this anomaly.
A case of trifid mandibular canal in panoramic
radiographic study has been reported>>. It is im-
portant for dentists to identify the presence of
bifid or trifid canals to modify anesthetic tech-
niques to avoid pain and discomfort to patients
(Figure 2).

Retromolar foramen

Long buccal or early accessory branches of
the inferior alveolar nerve provide accessory
innervations to the mandibular molars through
retromolar foramina. In almost 40% of human
mandibles with retromolar foramina, the infe-
rior alveolar nerve was contiguous with molar
teeth via retromolar foramina®. Accessory in-
nervations via retromolar entry can lead to dif-
ficulty in achieving local anesthesia of the man-
dibular molar area. To overcome this problem,
a small amount of local anesthetic can be de-
posited directly into the tissue of the retromolar
area?’. A high pterygoid entry injection can also
be done but it would affect the inferior alveolar
nerve in the pterygoid space before it gives any
branches.

Contralateral innervation of anterior
teeth

Incisive branch of inferior dental nerve is
extensively branched and offers anastomoses
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obrazac podele ili duplikacije®. Ba$ zbog toga
Sto se bifurkacija NAI deSava pre ulaza u man-
dibularni otvor, blok anestezija NAI moze biti
nedovoljna za obe grane. Visoka blokada NAI
moze biti uspeSna pri anesteziranju akcesor-
nog nerva u samoj tacki grananja ili iznad nje.
ZabeleZeno je samo 0.08 procenata bifurkaci-
je NAI?2. Na osnovu procene rutinskih pano-
ramskih radiografskih snimaka 6000 pacijenata
zabelezeno je 57 slucajeva (0.97%) bifidnog
mandibularnog kanala??. Upotrebom CBCT
moguce je otkriti prisustvo bifidnih kanala u
15,6 % slucajeva, $to je znatno veca ucesta-
lost od one otkrivene upotrebom panoramske
radiografije. Komplikacije, kao $to su traumat-
ski neurom, parestezija i krvarenje, mogu se
¢esce javiti ukoliko se ne prepozna anatomska
anomalija poput prisustva sekundarnog neuro-
vaskularnog snopa u bifidnom kanalu. Zabe-
lezen je 1 slucaj trifidnog mandibularnog kana-
la na panoramskom radiografskom snimku?3.
Od vaZznosti je za stomatologa da identifikuje
prisustvo bifidnog ili trifidnog kanala kako bi
adekvatno modifikovao tehniku anestezije 1 iz-
begao neprijatnost i bol kod pacijenta (Slika 2).

Retromolani otvor

Dugi bukalni ili rani akcesorni ogranak
NAI obezbeduje dodatnu inervaciju mandibu-
larnim molarima kroz retromolarne otvore. U
skoro 40% ljudskih mandibula sa retromolar-
nim otvorima NAI je u kontaktu sa molarima
putem retromolarnih otvora2®. Dodatna inerva-
cija preko retromolarnih otvora moze dovesti
do poteskoca u postizanju lokalne anestezije
u predelu mandibularnih molara. Kako bi se
prevaziSao ovaj problem male koli¢ine lokalnih
anestetika mogu se deponovati direktno u tkivo
retromolarnog predela?’. Anestetik moZe ta-
kode biti ubrizgan visoko u pterigoidni prostor
ali to moze dovesti do blokade nerva u pterigo-
idnom prostoru pre njegovog grananja.

Kontralateralna
zuba

inervacija prednjih

Incizalna grana donjeg alveolarnog nerva
obimno grana se i anastomozira u sredini do-
nje vilice sa kontralateralnom stranom stvara-
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Figure 3. Figure illustrates the schematic represen-
tation of the contra-lateral innervation (CON) of
the mandibular teeth (MT) by the inferior alveolar
nerve (IAN). Also shown are mental nerve (MEN)
and mylohyoid nerve (MYN). [Reproduced from
Somayaji et al. Bratislava Med J. Article in press]

Slika 3. Sematski prikaz kontralateralne inerva-
cije (CON) donjih zuba (MT) od strane donjeg
alveolarnog nerva (IAN). Prikaz mentalnog nerva
(MEN) i milohioidnog nerva (MYN). [Reprodukcija
Somayaji i sar. Bratislava Med J. Article in press]

over the midline to the contralateral side, creat-
ing a crossover effect in the innervations of an-
terior teeth. The failure to anesthetize the inci-
sors completely can be attributed to two things,
1. Crossover of the incisive branch 2. The pos-
sibility of accessory innervations from buccal,
facial, mylohyoid nerves and cervical plexus.?®
When complete local anesthesia of the anterior
teeth is not achieved after an ipsilateral man-
dibular block, steps must be taken to block sen-
sation due to any potential crossover and/or ac-
cessory fibers and a contralateral incisive nerve
block is opted. Achieving bilateral nerve blocks
would rule out the possibility of failure caused
by crossover. Mental/incisive nerve block or
periodontal ligament injections are alternatives
to bilateral mandibular nerve blocks for the pro-
cedures on the anterior part of the mandible. Bi-
lateral mandibular nerve blocks create complete
mandibular anesthesia leading to postoperative
difficulties with speech, eating, drinking and
salivary control. If the accessory innervation
arises from the branches of the buccal, facial or
cervical plexus, and these branches are travel-
ing in the soft tissue of the area previous to the
entry into the mandibular foramen, infiltration
blocks may prove successful in determining the
secondary innervations?¥( Figure 3).

Mental nerve paraesthesia

The common complaints due to the mental
nerve paraesthesia include a transient or perma-

MEN

juci ukrsteni efekat u inervaciji prednjih zuba.
Neuspeh potpune anestezije donjih inciziva
moze biti potpomognut dvema stvarima: 1.
ukrS$tanjem incizalnih grana; 2. postojanjem
akcesorne inervacije od strane bukalnog, facij-
lanog, milohoidnog nerva i cervikalnog plek-
susa®®. Kada je nemoguca potpuna anestezija
prednjih zuba ipsilateralnom mandibularnom
blokadom, moraju se preduzeti odredeni kora-
ci zbog ukrStenih 1 akcesornoh vlakana a jedna
opcija je blokada kontralateralnog incizalnog
nerva. Postizanje bilateralne nervne blokade
isklju¢ilo bi moguénost neuspeha uzrokova-
nog ukrstanjem nerava. Blokada mentalnog ili
incizivnog nerva, kao 1 anesteziranje periodon-
talnog ligamenta predstavljaju alternativu bila-
teralne blokade mandibularnog nerva prilikom
zahvata u prednjem delu mandibule. Bilateral-
nom blokadom mandibularnog nerva postize
se potpuna anestezija mandibule koja dovodi
do postoperativnih poteskoc¢a u govoru, ishra-
ni, konzumaciji pica i1 kontroli salivacije. Ako
akcesorna inervacija poti¢e od grana bukalnog
nerva, facijalnog nerva ili cervikalnog pleksu-
sa, a ove grane ne prolaze kroz meko tkivo pre
nego udu u mandibularni kanal, blokada moze
biti uspesna u utvrdivanju sekundarne inervaci-
je?8 (Slika 3).

Parestezija mentalnog nerva

Ceste zalbe pacijenata na paresteziju men-
talnog nerva su prolazni ili trajni gubitak oseca-
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nent loss of sensitivity of the lip, chin and oral
mucosa that is often associated with a limited
intraoral xerostomia. The local factors like iat-
rogenic sequelae of endodontic therapy or sur-
gical procedures and the occurrence of acute
apical periodontitis or an acute exacerbation of
a chronic apical periodontitis have been report-
ed to be associated with mental nerve paraes-
thesia. The possible risk of hypersensitive reac-
tions to potentially toxic or allergenic materials
via the root canal has been reported?®. After
the removal of the restoration, the paraesthesia
could be completely resolved.

Maxillary Nerve

The maxillary nerve block should be per-
formed with utmost care to protect the ptery-
goid venous plexus in the pterygopalatine fossa.

Variations of the maxillary nerve

Six major types of variations of the maxil-
lary nerve have been described. a. Missing mid-
dle superior alveolar nerve, b. Branch parallel
to the infraorbital nerve supplying the upper lip,
c. Bifid maxillary nerve, d. Posterior superior
alveolar nerve innervating areas normally cov-
ered by the long buccal nerve, e. Branches from
the pterygopalatine ganglion communicating
with the abducent, optic or ciliary nerves, f.
Various exchanges of nerve fibers among zygo-
maticofacial, zygomaticotemporal, infraorbital
and lacrimal nerves3. Variations in the ana-
tomic distribution of the maxillary nerve may
explain the lack of uniformity in anesthesia by
conduction or infiltration.

In the absence of middle superior alveo-
lar nerve, the premolar region is supplied by a
branch of anterior dental nerve which is most-
ly the largest of the superior dental nerves. A
dental plexus formed by these dental nerves in-
nervate the teeth in 48% of cases. One to three
posterior superior alveolar branches from the
maxillary nerve in the zygomatic region pass
through canaliculi in the lateral wall of the max-
illary sinus or under the mucous membrane of
the sinus to form maxillary sinus plexus. Bony
wall of the sinus separates this plexus from the
superior dental plexus, located in the thick al-
veolar process of the maxilla and innervate the
upper teeth3!,
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ja na usni, bradi ili oralnoj sluzokozi, $to je
¢esto udruzeno i sa ograni¢enom intraoralnom
kserostomijom. Postoje primeri da lokalni uzro-
ci kao $to je jatrogeni faktor u endodonskim ili
hirurS§kim procedurama ili prisustvo akutnog
apikalnog paradontita kao i akutne egzacerba-
cije hroni¢nog apikalnog parodontita mogu biti
udruzeni sa parestezijom mentalnog nerva. Ta-
kode je zabelezen mogu¢ rizik hipersenzitivne
reakcije na moguce toksi¢ne i alergene mate-
rijale koje prodiru kroz kanal korena®®. Posle
uklanjanja ispuna parestezija moze u potpuno-
sti nestati.

Maksilarni nerv

Blok maksilarnog nerva mora se izvesti sa
najve¢om paznjom kako bi se zastitio venski
pterigoidni pleksus u pterigoplatinskoj jami.

Varijacija maksilarnog nerva

Opisano je 6 najcesc¢ih varijacija maksi-
larnog nerva: a. nedostatak srednjeg gornjeg
alveolarnog nerva, b. ogranak paralelan infra-
orbitalnom nervu koji inerviSe gornju usnu,
c. bifidni maksilarni nerv, d. polje gornjeg za-
dnjeg alveolarnog nerva normalno pokriveno
dugim bukalnim nervom, e. ogranci pterigo-
palatinskog gangliona koji komuniciraju sa
abducensom, optickim ili cilijarnim nervom,
f. raznovrsne promene nervnih vlakana duz zi-
gomatikofacijalnog, zigomatikotemporalnog,
infraorbitalnog i lakrimalnog nerva3’.

Varijacije u anatomskoj distribuciji maksi-
larnog nerva mogu objasniti nedostatak stan-
darne reakcije na anesteziju u pogledu sprovod-
ljivosti ili infiltracije.

U odsustvu srednjeg gornjeg alveolornog
nerva premolarna regija je inervisana ogran-
cima prednjeg gornjeg alveolarnog nerva koji
je uglavnom najveéi od gornjih dentalnih ne-
rava. Dentalni pleksus koji se sastoji od ovih
dentalnih nerava, inervise zube u 48% sluca-
jeva. Jedna do tri zadnje alveolarne grane koje
poticu od maksilarnog nerva u zigomati¢nom
regionu prolazi kroz kanali¢e u spoljnem zidu
maksilarnog sinusa ili ispod sluzokozne opne
sinusa formiraju¢i pleksus maksilarnog sinusa.
Kostani zid sinusa deli ovaj pleksus od gornjeg
dentalnog pleksusa koji se nalazi u tankom zidu
alveolarnog nastavka maksile 1 inervise gornje
zube3l,
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Maxillary sinus

The floor of the maxillary sinus can be
very thin and in some individuals the roots of
the posterior teeth project through it. In these
cases, the root tips are covered only by the Sch-
neiderian membrane of respiratory epithelium
which lines the maxillary sinus32. The distance
between the root apices of the maxillary poste-
rior teeth and the sinus is sometimes less than
Imm?33. Great care must be taken during end-
odontic treatment, not to accidentally introduce
foreign bodies into the antrum. The most com-
monly found foreign bodies are the displaced
fractured roots of teeth, dental burs, gutta per-
cha points and silver points3*. During the root
canal treatment, the possibility of communica-
tion of the canal system with surrounding tis-
sue should be determined both clinically and
radiographically. The recent advance like cone
beam volumetric computerized tomography is
proven to be better aid in diagnosing maxillary
sinusitis due to failed endodontic treatment.
Overzealous preparation of root canal may
cause extrusion of debris into the sinus leading
to inflammatory reaction and delayed healing3®.
Incidence of sodium hypochlorite accident into
the sinus and then to the pharynx has been re-
ported3’. Sodium hypochlorite elicits inflam-
matory reaction and is cytotoxic to all cells.
This can be avoided by irrigating the solution
carefully’’.

Intracanal medicament placed between ap-
pointments may extrude into the sinus. The
use of calcium hydroxide is irritant to sinus
tissue and has immediate degenerative effects
on cells; before the material is removed by
macrophages and foreign body giant cells38:37.
The calcium hydroxide causes inflammatory re-
sponse of sinus mucosa, which initially acts as
irritant and later as foreign body*°. Extrusion of
sealers like N2 into the sinus leading to severe
pain has been reported*!. Occasionally, foreign
intra-sinusal bodies were seen as a result of dif-
ferent endodontic treatments of posterior max-
illary teeth*?,

Gutta percha evokes two distinct types of
tissue responses that are determined by the size
and surface character of the material: 1) In case
of large piece of gutta percha, the surrounding
tissue is free of inflammation and gutta per-
cha is well encapsulated. 2) Fine particles of
gutta percha evoke localized tissue response
characterized by the presence of macrophages

Maksilarni sinus

Pod maksilarnog sinusa moze biti jako ta-
nak tako da kod pojedinaca korenovi bocnih
zuba prodiru kroz isti. U ovim sluc¢ajevima
vrhovi korenova su prekriveni samo Shnei-
der-ovom membranom respiratornog epite-
la koji oblaze maksilarni sinus32. Udaljenost
izmedu vrhova korenova maksilarnih boc¢nih
zuba i sinusa nekada je manja od 1 mm33. En-
dodontski tretman mora biti obavljen uz veliku
paznju, da ne bi doslo do slucajnog prodiran-
ja stranog tela u antrum. Strana tela, najcesce
pronadena u maksilarnom sunusu, par¢i¢i su
polomljenih korenova zuba, dentalna svrdala,
gutaperka $tapici i srebrni ko¢ié¢i>4. U toku ob-
rade kanala korena moguénost komunikacije
kanalnog sistema sa okolnim tkivom trebalo bi
proveravati radiografski i1 klini¢ki. Cone Beam
volumenska kompjuterizovana topografija,
kao skorasnji napredak u tehnologiji sniman-
ja, pokazala se kao bolje pomo¢no sredstvo u
dijagnostici maksilarnog sinuzita kao posledice
neuspe$nog endodontskog tretmana’®. Previse
agresivna obrada kanala korena moze dovesti
do utiskivanja debrisa u sinus koji dovodi do
zapaljenske reakcije i otezanog zarastanja3S.
Prijavljeni su i slucajevi sluc¢ajog ubacivanja
natrijum hipohlorita u sinus i farinks®’. Na-
trijum hipohlorit izaziva zapaljensku reakciju 1
ima citotoksi¢ni efekat. Ovo moze biti izbegnu-
to pazljivom irigacijom3”.

Intrakanalni medikamenti koji se stavljaju u
kanal izmedu dve seanse mogu biti utisnuti u si-
nus. Upotreba kalcijum hidroksida iritira tkivo
sinusa i ima trenutni degenerativni efekat na Ce-
lije sve do odstranjivanja uz pomo¢ makrofaga i
gigantskih éelija tipa stranog tela38-°. Kalcijum
hidroksid izaziva inflamatorni odgovor sinusne
sluzokoze i u pocetku je iritira a kasnije dobija
efekat stranog tela. *°. Ima podataka da ekstru-
zija punjenja, poput N2 u sinus, izaziva veliki
bol*!. Ponekad se strana tela u sinusu vide kao
posledica endodontskog tretmana gornjih za-
dnjih zuba*?.

Guteperka pobuduje dva razlicita tipa tkiv-
nog odgovora, koji zavise od veli¢ine i povrsin-
skih karakteristika materijala. 1) U slucaju da je
parce guteperke veliko, ne dolazi do inflamacije
okolnog tkiva i1 guteperka biva dobro inkapsuli-
rana. 2) Sitniji i finiji parci¢i guteperke izaziva-
ju lokalnu tkivnu reakciju koju karakterise pri-
sustvo makrofaga i multinukleusnih gigantskih
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and multinucleated giant cells®3. Factors with
bone resorbing activity are released when gutta
percha is exposed to mouse peritoneal macro-
phages**. The use of ’step back’ technique in
preparing the root canal and the placement of
an initial principal point followed by further ad-
ditional points using lateral condensation may
prevent the extrusion of filling materials from
the apex®. There are reports of silver points
corroding when they come into contact with
saliva leading to the formation of silver sul-
phate, silver sulphide and silver carbon*®. Ana-
tomic structures have to be considered during
the treatment planning of endodontic stabilizer.
Extension of endodontic im‘})lant into the sinus
may lead to complication*’. Periapical infec-
tion spreads through the bone marrow follow-
ing the path of blood vessels and lymphatics*®.
Symptoms associated with acute or subacute
sinusitis can be mistaken for those of pulpal
origin®. Sinusitis presents with dull pain, gen-
erally unilateral during mastication or feelin6g
of fullness around molar and premolar area3°.
Increase in pain may be observed when lying
down.3¢ The sinus may be tender on tapping>.
The affected tooth may also be moderately ten-
der, but the pulpal status will respond normal-
ly>!. If only one tooth exhibits pain or is tender
to percussion, then one should suspect pain of
pulpal origin®2. Transillumination is an aid that
helps in differentiating pulpal pain from sinus-
itis, where the decreased transmission indicates
sinus congestion. If the pain is of sinus origin,
it will be eliminated in one to two minutes by
the placement of cotton swab saturated with 5%
lidocaine deeply in the nostrils of the affected
site for 20 to 30 seconds>®. Pain of dental ori-
gin may range from thermal sensitivity to sharp
pain®®. Endo-antral syndrome (EAS) is the
spread of pulpal disease beyond the confines of
the dental supporting tissues into the maxillary
sinus which shows one or more of the follow-
ing features: (1) Pulp disease in a tooth whose
apex approximates the floor of the maxillary
sinus. (2) Periapical radiolucency on pulpally
involved tooth. (3) Radiologic loss of lamina
dura defining the inferior border of the maxil-
lary sinus over the pulpally involved tooth. (4)
A faintly radio-opaque mass bulging into the
maxillary sinus above the apex of the involved
tooth connected neither to the tooth nor to the
lamina dura of the tooth socket. (5). Varying
degrees of radiopacity of the surrounding sinus
space. The variable presentation of the EAS can
create both diagnostic and therapeutic difficul-
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¢elija®3. Faktori kostane resorpcije oslobadaju
se kada prisustvo guteperke izazove aktivaciju
peritonealnih makrofaga za resorpciju stranog
tela**. Upotrebom stepbek tehnike u obradi
korenskog kanala i plasiranje pocetnog Stapica
kao 1 dodatnih $tapic¢a upotrebom lateralne kon-
denzacije moze se spreciti ekstruzija punjenja
iz apeksa®. ZabeleZeni su sluéajevi korodira-
nja srebrinih koci¢a posle dolaZzenja u kontakt
sa pljuvackom, pri ¢emu dolazi do formiranja
srebro sulfata, srebro sulfida i srebro karbida®®.
Potrebno je razmotriti anatomske strukture pri-
likom planiranja tretmana endodontskim stabi-
lizatorom. Ekstenzija endodontskog implanta
u mabksilarni sinus moZe dovesti do komlikaci-
ja%’. Periapikalna infekcija se Siri kroz kosta-
nu srz prateéi put krvnih sudova i limfatika*®,
Simptomi udruZeni sa akutnim sinuzitom mogu
biti pomesani sa pulpiti¢nim tegobama*®. Kod
sinuzitisa postoji prisustvo tupog bola najcesce
jednostranog, u toku mastikacije ili osecaj pu-
node u regiji premolara i molara3%. Bol se moze
pojacati u lezeéem polozaju3®. Sinus moze biti
osetljiv na perkusiju>®. Zub uzroénik moze ta-
kode biti umereno osetljiv ali pulparni status ¢e
i dalje biti normalan®!. Ako je samo jedan zub
bolan ili perkutorno osetljiv, treba sumnjati na
bol pulparnog porekla?. U ovom slu¢aju moze
se koristiti transimulacija u cilju razlikovanja
pulparnog bola od sinuzita, kada umanjen pre-
nos osecaja bola ukazuje na kongestiju sinusa,
simulacija u cilju razlikovanja pulparnog bola
od sinuzitisa, kada umanjen prenos osecaja
ukazuje na kongestiju sinusa. Ako je bol sinus-
nog porekla, prestace u roku od jednog do dva
minuta nakon stavljanja pamuc¢nog bris Stapica
natopljenog 5% lidokainom duboko u nozdrve
ili na bolno mesto u roku od 20 do 30 sekun-
di. Bol dentalnog porekla moze se ranégirati od
termicke osetljivosti do ostrog bola3®. Endo-
antralni sindrom (EAS) koji inae predstavlja
Sirenje pulpalnog oboljenja van okvira tkiva
koje ga okruZzije u maksilarni sinus, ima neko-
liko odlika: (1) oboljenje pulpe kod zuba ¢iji
apeks doseze do poda maksilarnog sinusa. (2)
periapikalno rasvetljenje na zubu sa prisustvom
pulpe. (3) radiografski gubitak lamine dure koja
¢ini donju granicu maksilarnog sinusa iznad
zuba sa prisustvom pulpe. (4) slaba radioloska
senka koja prodire u sinus iznad vrha zuba sa
pulpom koja nije povezana niti sa lamina du-
rom niti sa alveolom. (5) varijabilni stepen
radioloske osencenosti prostora koji okruzuje
sinus. Razlic¢ite prezentacije EAS mogu dovesti
do dijagnostickih 1 terapijskih poteskoca zbog
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ties, because all cases do not often exhibit evi-
dence of all five features.

Cases have been reported, where spread-
ing of dental infection through the sinus lead-
ing to periorbital cellulitis, blindness and also
cavernous sinus thrombosis. Intracranial exten-
sion of infection can occur by two mechanisms:
(a) directly, by erosion through the posterior
wall of the frontal sinus; and (b) indirectly, by
thrombophlebitis or septic emboli via emissary
veins®3-34, Aspergillosis is often associated with
concretions in the maxillary sinus, which on the
basis of radiological and clinical findings have
been considered to correspond to dental restor-
ative material. Zinc in maxillary sinus promotes
the growth of Aspergillus species. In endodon-
tics, zinc oxide eugenol-based sealers which are
used may trigger the fungal infection®>-3¢ (Fig-
ure 4).

Considerations of sinus in endodontic
surgery

Perforation of the sinus during surgery is
fairly common with a reported incidence of
about 10 to 50% of cases®’. In 146 reported
cases of sinus exposure during periradicular
surgery, there was no difference in their heal-
ing when compared with similar surgical pro-
cedures without sinus exposure®®. The sinus
membrane usually regenerates and a thin layer
of new bone often forms over the root end, al-
though osseous regeneration is less predict-
able®®. About 0.8-7mm thick bone separates

Figure 4. Picture of the maxilla showing
the obturating material (OM)
extending into the maxillary air sinus (MS).

Slika 4. Slika koja prikazuje maksilu
sa opruracionim materijalom (OM)
koji se pruza u Supljinu maksilarnog sinusa (MS)

toga $to u svim slucajevima nije prisutno svih 5
navedenih odlika.

Zabelezeni su slucajevi Sirenja dentalne in-
fekcije u sinus koja je dovela do periorbitalnog
celulitisa, slepila i tromboze kavernoznog sinu-
sa. Intrakranijalno Sirenje infekcije deSava se na
dva nacina: a) direktno kroz erodirani zadnji zid
frontalnog sinusa, b) indirektno tromboflebitom
ili septickom embolijom emisarnih vena>3->4.
Asperogiloza je ¢esto udruzena sa konkremen-
tima u maksilarnom sinusu koji se na osnovu
radioloskih 1 klini¢kih ispitivanja smatraju po-
vezanim sa materijalima za restauraciju zuba.
Cink u maksilarnom sinusu pospesuje rast vr-
sta Asperogilusa. Punjenja na bazi cink-oksid-
eugenol-a koja se koriste u endodonciji mogu
posluziti kao okida¢ za nastanak gljivi¢ne in-
fekcije>>>° (Slika 4).

Uloga sinusa u endodontskoj hirurgiji

Otvaranje sinusa prilikom hirurske in-
tervencije je prilicno cesto sa prijavljenom
ucestaloséu od 10 do 50 % sucajeva’’. U 146
prijavljenih slucajeva otvaranja sinusa u toku
periradikularne hirurgije nije bilo razlike u za-
rastanju u poredenju sa slicnim hirurSkim pro-
cedurama u kojima nije doslo do otvaranja si-
nusa’®. Sinusna membrana se obi¢no regenerise
1 tanak sloj nove kosti se ¢esto formira na kraju
vrha korena, mada je regeneracija kosti predvi-
diva8. Oko 0.8 do 7 mm tanke kosti odvaja vrh
korena zuba od sinusa u bo¢nim segmentima
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the teeth apices in the lateral segments of the
maxilla from the sinus®®. Adequate infiltration
anesthesia in the region of the vestibule of the
mouth and the palate at the level of the root
apex suffices even when the sinus is locally af-
fected>®. When the maxillary canine tooth and
premolars are resected, additional nerve block-
ing in the region of the infraorbital foramen can
be carried out®®. A vertical releasing incision
should be made at least one tooth mesial and
distal to the surgical site, especially in cases
when sinus perforation is possible, because the
exposure site should be completely covered
with mucoperiosteal flap to provide primary
closure®. Displacement of root tip into the si-
nus can be avoided by cutting through the bone
and approaching the root from front and below
but never from above®!. The root tip is then
burred off to the desired level. The debris that
is produced during this procedure may enter the
sinus and cause inflammation.%!- Another meth-
od of preventing displacement of root into sinus
is drilling a small hole at root apex and securing
it with a suture before apicoectomy®?. The pala-
tal roots of maxillary molars present a special
challenge for surgical access. Palatal roots are
50% closer to the sinus than are to the palate®.
They show apical communication with the si-
nus in 20% of the cases and are less than 0.5mm
from the sinus in 40% of cases. The transantral
approach is reflecting the buccal flap, resecting
the buccal root, then enlarging the osteomy ac-
cess into the sinus to approximately 1 to 1.5cm.
Then palatal root tig is dissected, ultrasonically
prepared and filled®3. The position of the ante-
rior palatine artery must be carefully consid-
ered when the incision is made and the flap is
reflected®’. The vertical releasing incision may
be placed distal to the second molar, but should
not approach the junction of the alveolar pro-
cess and roof of the palate. When the anterior
palatine artery is severed, local clamping and
pressure may not stop the hemorrhage. In such
cases, the ligation of the external carotid artery
may be necessary®?,

Temporomandibular joint (TMJ)

Symptoms elicited by pulpalgia may mimic
temporomandibular disorder (TMD) like pain.
Increase in pain due to cold stimulus on af-
fected tooth confirms that the pulpalgia is con-
tributing to the pain®*. Pain due to pulpalgia is
mostly localized to the responsible tooth, but
some patients may complain pain that refers
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maksile. Odgovarajuca infiltraciona anestezi-
ja u vestibularnom regionu i u predelu nepca
u nivou vrha korena dovoljna je kad je sinus
lokalno ugrozen®®. Kada se maksilarni oénjaci
1 premolari reseciraju, treba sprovesti dodatnu
blokadu nerva u predelu infraorbitalnog otvo-
ra>8. Vertikalni rez treba napraviti najmanje zub
mezijalno i jedan zub distalno od hirur§kog me-
sta, narocito u slucajevima kada postoji moguc-
nost otvaranja sinusa, zato §to mesto otvaranja
sinusa mora biti kompletno pokriveno muko-
perostalnim reznjem kako bi se obezbedilo pri-
marno zatvaranja®. Utiskivanje vrha korena u
sinus moze se izbeci presecanjem kroz kost i
prilazenjem korenu sa donje i prednje strane ali
nikad sa gornje. Korenski vrh se onda obraduje
do Zeljenog novoa. Debris koji se stvara u toku
ove procedure moze dospeti u sinus i izazvati
zapaljenje®!. Drugi metod za prevenciju neZze-
ljenog dospeca korena u sinus je busenje male
rupe na vrhu apeksa i osiguravanje iste Savom
pre apikoektomije®2. Palatinalni korenovi mak-
silarnih molara predstavljaju poseban rizik za
uspeh hirurske intervencije. Palatinalni koreno-
vi su 50 % blizi sinusu nego nepcu®. Oni poka-
zuju apikalnu komunikaciju sa sinusom u 20%
slucajeva 1 udaljenost od 0.5 mm od sinusa u
40% slucajeva. Transantralni prilaz se radi odi-
zanjem bukalng reznja, resekcijom bukalnog
korena a zatim proSirenjem osteotomskog pri-
laza sinusu u proseku 1 do 1.5 cm. Tada se vrh
platinalnog korena disecira, ultrasonicki pripre-
ma i puni®. Pozicija prednje platanalne arteri-
je mora se posebno uzeti u obzir prilikom pra-
vljenja incizije i podizanja reznja®. Vertikalna
incizija se moze produziti do drugog molara
ali ne bi trebalo da dode u blizinu spoja alve-
olarnog nastavka i krova nepca. Kada dode do
presecanja prednje palatanalne arterije, lokalna
komresija ne moze zaustaviti krvarenje. U ovim
slu¢ajevima je neophodna ligatura arterije karo-

tis eksterne®?.

Temporomandibularni zglob (TMZ)

Pulpiti¢ne tegobe mogu imitirati temporo-
mandibularne smetnje poput bola. Bol koji se
pojacava na hladne stimulanse na zahvac¢enom
zubu potvrduju da se radi o bolu izazvanom
oboljenjem pulpe®*. Pulpiti¢ni bol je uglavnom
lokalizovan u predelu bolnog zuba, ali se paci-
jenti nekad mogu Zaliti 1 na bol koji se Siri pre-
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more broadly to the jaw and mimics the loca-
tion and quality of TMD pain. TMD pain is usu-
ally an ache, pressure, dullness or all of these
may include a background burning sensation,
generally located in the masseter muscle or pre-
auricular and / or anterior temporalis muscle
regions. There may be episodes of sharp pain
which may become throbbing. Palpation of the
location of pain reproduces or intensifies the
pain. TMD pain aggravates to stress, clenching
and eating, whereas it is relieved by relaxing,
applying heat to the painful area, taking over
the counter analgesics or all of these. Referred
pulpal pain is difficult to localize to a specific
tooth, often also causes pain in the masseter
muscle or the preauricular and or anterior tem-
poralis muscle regions; and can cause tightness
in the masticatory muscles®. The two primary
mechanisms for referred pain are central con-
vergence and central sensitization. More nerve
fibers carry information into the central nervous
system than the number of neurons that trans-
fer this information to the higher center. This
needs the information carried by the multiple
nerve fibers to be consolidated to fewer neurons
carrying this information to the higher centers.
This results in the higher centers to perceive the
information from two or more regions®. Cen-
tral sensitization occurs from a continuous bar-
rage of painful input activating receptors that
increase the sensitization of second order neu-
rons, altering normal processing to the higher
centers, expanding the receptive field area and
causing nonpainful information to be relayed
as painful®’. Central convergence and central
sensitization may occur in both the sensory
trigeminal nuclei and thalamus (Figure 5). It
has been demonstrated that when an inflam-

o A
|
< \ﬁ SNT

SoP

ma vilicama 1 imitira lokaciju 1 osobine bola u
TMZ. TMZ smetnje najéesée ukljucuju senza-
ciju bola, pritiska, tupoce ili svega navedenog,
kao 1 osec¢aj zarenja, uglavnom lokalizovan na
masetericnom misicu ili u predelu preauriku-
larnog/prednjeg temporalnog misica. Mogu se
pojaviti 1 napadi oStrog bola koji moze posta-
ti pulsiraju¢i. Palpacija bolnog mesta ponovo
izaziva ili pojac¢ava bol. TMZ bol se pojacava
stresom, stiskanjem zuba i Zvakanjem, a uman-
juje se aplikovanjem toplote na bolno podrucje
1 upotrebom standardnog analgetika. Iradirajuci
pulparni bol je tesko lokalizovati i ¢esto izaziva
bol u mastericnom misic¢u ili predelu preauri-
kularnog/prednjeg temporalnog miSica i moze
uzrokovati zatezanje mastikatorne muskula-
ture®. Dva glavna mehanizma iradirajuéeg
bola su centralno spajanje i centralna senzaci-
ja. Vecina nervnih vlakana nosi informaciju do
centralnog nervnog sistema a onda brojni neu-
roni prebacuju ovu informaciju u viSe centre.
Ovo podrazumeva da se informacija koju nose
viSebrojna nervna vlakna svede na manji broj
neurona koji je dalje nose do visih centara. Kao
rezultat, visi centri informaciju vezuju za dve ili
vise rezlicitih regija. Dva su primarna mehani-
zma odgovorna za nastajanje iradirajuc¢eg bola:
centralna konvergencija i centralna senzitiza-
cija. ViSe nervnih vlakana prenosi informaciju
u centralni nervni sistem od broja neurona koji
prenose ovu informaciju u vise centre. Trebalo
bi da informacija koju nosi veéi broj nervnih
vlakana bude konsolidovana na nekoliko neu-
rona koji je prenose u vise centre. Ovo rezultira
time da visi centri dobijaju informaciju iz dva
ili vise regiona®®. Centralna senzitizacija nasta-
je kontinuiranom barazom bolnih aktivatinskih
receptora koji poveéavaju senzitizaciju drugog
reda neurona, prosleduju¢i normalnu obradu
informacije viS§im centrima, na taj nacin Sireci

Figure 5. Schematic representation of central convergence and
sensitization of pain. SOP- Origin of pain, SIP- site of pain
referred, TG- Trigeminal ganglion, PUN- Pseudounipolar
neurons, SNT- Spinal nucleus of trigeminal nerve in medulla
obolngata, Th PLN- Posterior lateral nucleus of thalamus,

SC- 312- Primary sensory area on the postcentral gyrus of the
cerebral cortex.

Slika 5. Sematski prikaz centralnog spajanja i senzacije bola
SOP-poreklo bola, SIP-mesto gde se bol pojavijuje, TG-
trigeminalni ganglion, PUN-pseudounipolarni neuroni, SNT-
spinalno jedro truigeminalnog nerva u produzenoj mozdini,
Th PLN-zadnje spoljnje jedro talamusa, SC-312-primarno
senzorno polje postcentralnog girusa cerebralnog korteksa
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matory irritant is placed on dental pulps, elec-
tromyograhic activity of masticatory muscles
increases®. This finding may explain pain due
to pulpalgia, which after ligamentary injection,
will not cause tightness in masticatory muscles
and have a greater range of joint motion. Cen-
tral sensitization can also be produced by glial
cells that are activated by inflammatory irritants
placed on dental pulps®®.

Role of salivary glands

Saliva controls the plaque pH and regulates
the oral flora. Dental carries is a common clini-
cal finding associated with xerostomia due to
salivary hypofunction. Absence of salivary
glands will lead to decrease in salivation, which
eventually results in rapid spread of caries with
pulpal involvement®°.

Conclusion

Basic anatomical knowledge is vital for
many successful dental procedures. Awareness
of maxillary sinus involvement and complica-
tions due to endodontic treatments of upper
teeth makes dentists to be very cautious. It also
prepares the clinician for the differential diag-
nosis of symptoms of teeth and other orofacial
regions. Concept of anatomical variations is of
utmost importance to prevent complications of
anesthetic procedures. Such a review of avail-
able literature regarding the anatomical anoma-
lies of structures encountered by the dentists
during their clinical practice will be useful for
better patient care.
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receptorno podrucije i dovodeci do toga da se
informacije koje nisu bolne ispoljavaju kao
bolne®’. Centralna konvergencija i centralna
senzitizacija mogu se odvijati i u senzitivnom
trigeminalnom jedru i u talamusu (Slika 5.).
Dokazano je da kada se inflamatorni iritans po-
stavi na zubnu pulpu, elektromiografska akti-
vnost mastikatornih misiéa raste®*. Ova otkri¢a
mogu objasniti bol u toku pulpalgije, koji posle
ligamentarne injekcije neée izazvati zatezanje
mastikatornih miSic¢a 1 postojace ve¢a moguc-
nost pokreta u zglobu. Centralna senzitizacija
takode moZze biti proizvedena glijalnim celija-
ma koje se aktiviraju postav61j anjem inflamator-
nog iritansa na zubnu pulpu®®.

Uloga pljuvacnih Zlezdi

Pljuvacka kontrolise pH plaka i oralnu flo-
ru. Zubni karijes se Cesto srec¢e u sklopu kse-
rostomije- hipofunkcije pljuvacne zlezde. Ne-
dostatak pljuvacnih Zlezdi dovodi do smanjenja
salivacije koja moze dovesti do brzog Sirenja
karijesa i oboljenja pulpe®?.

Zakljucak

Poznavanje anatomije je od vitalnog znaca-
ja za mnoge stomatoloske procedure. Svest o
blizini maksilarnog sinusa i komplikacije koje
su skopcane sa endodontskim procedurama
utic¢u na lekara da bude veoma obazriv. Takode,
upucuju klini¢ara na diferencijalnu dijagno-
zu oboljenja orofacijalne regije. Koncept ana-
tomskih varijacija od najvece je vaznosti za
sprecavanje komplikacija u toku anesteziolo-
Skih procedura. Ovakav pregled varijacija ana-
tomskih struktura sa kojima se susrecu lekari u
toku svog klini¢kog rada bice koristan za bolje
zbrinjavanje pacijenata.
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