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SUMMARY

Introduction The aim of this work was to check the average thickness of dentinal wall of the mesio-buccal root of the
first lower molar using CBCT axial sections of intact teeth.

Material and method In this cross-sectional study, 100 CBCT images of mandibular first molars from the Promax
3Dent radiology center in Banja Luka, Bosnia and Herzegovina were evaluated. A Planmeca Promax3D Max apparatus
(Planmeca, Helsinki, Finland) was used, with a field of view (FOV) of 8 x 8 cm and a resolution of 0.1 mm. Analysis was
performed using Romexis Viewer software version 3.1.1 (Planmeca, Helsinki, Finland). At an axial thickness of 0.1 mm,
transverse sections with a distance of 1 mm were made below the furcation area (at a magnification x10) at a distance
of 1,2, 3,4, 5 mm from the furcation. The data were then analyzed by paired t-test.

Results The thickness of dentinal wall of the mesio-buccal root of the lower first molar was significantly smaller at 2
mm and 3 mm than when measured at 1, 4 and 5 mm (p < 0.05). There was no significant difference between meas-
urements at 1, 4 and 5 mm below the furcation area (p = 0.001).

Conclusion Due to the small thickness of dentinal wall at 2-3 mm below the furcation in the root canal, caution is
required when instrumenting mesio-buccal canal of the lower first molar and correct selection of the instrumentation

technique in order to avoid transportation or stripping perforation that may lead to root fracture.
Keywords: cone beam computerized tomography; mandibular molars; dentin thickness

INTRODUCTION

In human dentition, lower first molar is the first of the
group of permanent molars that appears in the oral
cavity already at the age of six. The early appearance of
caries is the reason why it is one of the most frequently
treated teeth in restorative and endodontic treatments.
In preventative dentistry, lower first molar is the tooth
that usually gets fisure sealant applied. From the point of
view of dental oclussion, it is a tooth that is responsible
for the height of bite, while in orthodontics, it is respon-
sible for maloclussion. Because of the above, knowledge
of the morphology of the lower first molar is of great
importance in dentistry. Mandibular first molars (MFM)
are frequently treated endodontically, with an incidence
of 17.0% [1].

The first mandibular molar has a complex morphology,
one mesial and one distal root. Mesial roots of mandibular
molars usually have two main canals: mesiobuccal (MB)
and mesiolingual (ML). The specificity in the anatomi-
cal structure of the lower first molars is reflected in the
greater concavity of the distal surface of the mesiobuccal
root. The thickness of this wall is limited, which should be
taken into account during endodontic treatment in order

to avoid over-instrumentation and root fracture [2]. Molar
furcation area is recognized as one of the most vulnerable
areas. The thickness of dentin in distal walls of mesial
canals is also mentioned as a risk zone [3, 4, 5].

The appearance of perforations and root fractures
during endodontic therapy occurs more often in these
areas, and a good understanding of the internal anato-
my can help prevent excessive loss of dentin tissue in the
danger zone, which can lead to tooth root fractures under
functional load [6].

If the clinician neglects the thickness of the dentin wall
during the treatment process, he will face perforation of
the root canal wall. Perforation occurs especially in curved
root canals where canal has been carelessly treated with
larger diameter canal instruments [7].

Mesial root of lower first molar is characterized by a
wide buccolingual and narrow mesiodistal dimension,
while distal root is mostly conical. The morphology of
each tooth is individual and may be associated with cer-
tain ethnic groups. It was found that the danger zone in
Chinese and Indian population is located 4 to 6 mm below
the entrance of the root canal and minimum thickness of
the distal dentin was located between 1 and 2 mm below
furcation [8, 9, 10].
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Figure 1. Axial CBCT section with marked dentin thickness mea-
surement sites
Slika 1. Aksijalni CBCT presek sa oznacenim mestima merenja de-
bljine dentina

It was also observed that there is a correlation between
the thickness of the dentin below the furcation and the
long / short root. The highest number of canal perfora-
tions was found in longer roots [11, 12]. Today, cone beam
computerized tomography (CBCT) allows us to analyze
the internal morphology of teeth in three dimensions.

The aim of this work was to check the average thickness
of dentinal wall of the mesio-buccal root in first mandibu-
lar molar using CBCT axial sections of intact teeth.

MATERIAL AND METHODS

Based on a total of 372 examined CBCT images, 100 CBCT
sections of teeth were selected, which were classified ac-
cording to the following criteria: gender, age, length of the
tooth and side of the jaw. Inclusion criteria of the teeth on
which the measurement was performed:

1. CBCT images of the mandibular first molar (left or
right)

2. Teeth without root fracture

3. Teeth without external and internal resorption

4. Teeth without root canal treatment

5. Teeth without calcification

According to gender, respondents were divided into
the two groups (female and male), and according to age
into the three age groups: 18-30 years, 31-50 years and
older than 50 years. In relation to the side of the jaw, a
division was made into the teeth of the left and right side.
According to root length, teeth are classified into the three
groups measured from the root furcation into: short root
(7-9 mm), medium-length root (9-11 mm) and long root
(over 11 mm). The distal wall of the mesiobuccal and me-
siolingual root canals was designated as the risk zone of
the mesial root of the lower first molar. The reason for this
is the canal morphology of the tooth itself, as well as the
infectious processes that occur in the pulpo-dentinal com-
plex during life and that affects dentin thickness in the
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Figure 2. Dentin thickness ratio of MB root in relation to the mea-
surement point in male population

Slika 2. Odnos debljine dentina meziobukalnog korena u odnosu
na ta¢ku merenja kod muske populacije
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Figure 3. Dentin thickness ratio of MB root in relation to the mea-
surement point in female population

Slika 3. Odnos debljine dentina meziobukalnog korena u odnosu
na ta¢ku merenja kod Zenske populacije

risk zones. Axial sections on CBCT images were used to
measure dentin thickness. Dentin thickness was measured
at the distance from the root furcation in the amount of: 1
mm, 2 mm, 3 mm, 4 mm and 5 mm (Figure 1).

RESULTS

The relationship between the side of the jaw and the
distance from the root furcation shows that there is no
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Figure 4. Dentin thickness ratio of ML root in relation to the mea-

surement point in male population

Slika 4. Odnos debljine dentina meziolingvalnog korena u odnosu

na tacku merenja

Table 1. Dentin thickness in teeth at different lengths in short, medium and

kod muske populacije

long roots in both genders

Tabela 1. Debljina dentina na razli¢itoj razdaljini u odnosu na duzinu korena

(kratki, srednji, dugi) kod oba pola

Figure 5. Dentin thickness ratio of ML root in relation to the mea-

surement point in female population

Slika 5. Odnos debljine dentina meziolingvalnog korena u odnosu

na tacku merenja kod zenske populacije

Mesiobuccal root — male population

ROOT LENGTH Meziobukalni koren - muska populacija
DUZINA KORENA

Tmm 2 mm 3mm 4 mm 5 mm
SHORT
KRATKI 1.03£0.10 | 0.91 £ 0.06 | 0.86 = 0.03 | 0.84 + 0.03 | 0.83 + 0.03
MEDIUM
SREDNJI 1.05 +0.08 | 0.95 +0.08 | 0.89 + 0.07 | 0.86 + 0.05 | 0.84 + 0.05
:')%l:;? 0.97 +0.06 | 0.91 + 0.06 | 0.86 £ 0.05 | 0.84 £ 0.03 | 0.84 = 0.03

Mesiolingual root — male population

oy Meziolingvalni koren — muska populacija
DUZINA KORENA

Tmm 2 mm 3 mm 4 mm 5 mm
SHORT
KRATKI 1.06 £ 0.11 | 0.95 £ 0.06 | 0.90 + 0.04 | 0.85 + 0.03 | 0.85 + 0.03
MEDIUM
SREDNJI 1.11£0.11 | 0.97 £ 0.09 | 0.91 £ 0.08 | 0.87 + 0.06 | 0.86 + 0.05
:')?Jl\é? 0.99 £ 0.08 | 0.92 + 0.08 | 0.88 + 0.04 | 0.86 + 0.03 | 0.84 + 0.03
ROOT LENGTH Mesiobuccal root- female population
DUZINA KORENA Meziobukalni koren - Zenska populacija

1Tmm 2mm 3mm 4 mm 5mm
SHORT
KRATKI 1.00 £ 0.07 | 0.92 £ 0.07 | 0.87 £ 0.05 | 0.84 + 0.04 | 0.83 + 0.04
MEDIUM
SREDN)JI 1.00 £ 0.10 | 0.94 £ 0.08 | 0.88 + 0.06 | 0.83 + 0.03 | 0.81 + 0.02
LONG 1.00 £ 0.00 | 0.92 + 0.00 | 0.85 + 0.00 | 0.82 + 0.00 | 0.82 + 0.00
DUGI

Mesiolingual root — female population

ROOT{LENGITH Meziolingvalni koren - Zenska populacija
DUZINA KORENA

Tmm 2mm 3 mm 4 mm 5mm
SHORT
KRATKI 1.01+£0.09 | 0.94 £ 0.07 | 0.88 + 0.04 | 0.85 + 0.03 | 0.84 + 0.04
MEDIUM
SREDNJI 1.03+0.10 | 0.95 £ 0.08 | 0.88 + 0.05 | 0.85 + 0.04 | 0.83 + 0.04
II_:)(l)J’\(I](l; 1.03 £0.00 | 0.95 + 0.00 | 0.89 + 0.00 | 0.85 + 0.00 | 0.82 + 0.00

statistically significant difference in dentin
thickness in both male and female populations.
This refers to mesiobuccal or mesiolingual canal
in the mesial root (p>0.05). When it comes to
the relationship between the length of the root
and the distance from the furcation, there are
differences in dentin thickness greater than 0.05
mm in both genders, as well as in both mesi-
al canals, with the difference being more pro-
nounced in male population. In the mesiobuccal
root, it is observed that the difference in dentin
thickness is most pronounced at 1,2 and 3 mil-
limeters of the canal and that it is the largest
in the group of patients over 51 years of age,
regardless of gender (p < 0.05) (Figures 2, 3).

Deviations in the thickness of dentin in differ-
ent genders of mesiolingual root are statistically
significant and most pronounced at 2 mm from
the furcation of the roots (p < 0.5). Differences
in thickness are more pronounced at 1 mm and
3 mm than at 4 mm and 5 mm of root furca-
tion, but without statistical significance (p > 0.5)
(Figures 4, 5).

At a distance of 1 and 2 mm from furcation,
the thickness of dentin is greater in medium and
short roots, and as the distance increases, these
values increase in favor of long roots and thus
equalize. This difference is more pronounced
in mesiolingual root than in mesiobuccal, but
without statistical significance, which is at-
tributed to the morphology of the root itself and
the process of dentinogenesis (p = 0) (Table 1).

When it comes to the relationship between
age and distance from furcation, dentin thick-
ness consistently increases with age. It is be-
lieved that sclerotic changes occurring in the

71



72

Peri A. et al. Dentin thickness of the mesio-buccal root wall of the lower first molar using cone beam computerized tomography (CBCT)

pulpo-dentinal complex are responsible for it. Primarily,
there is a reduction of pulp chamber itself, which reduces
its volume, so this is one of the reasons why endodontic
treatment in elderly is difficult due to narrow and cal-
cified canals. In older people, pulp chamber decreases
due to reduced blood supply and formation of second-
ary physiological dentin, created more and more as the
number of years increases, while in younger people, the
pulp chamber is more voluminous. These changes occur
equally in both genders and in both canals of the mesial
root of the lower first molar (p < 0.05).

DISCUSSION

CBCT (Cone Beam Computerized Tomography) is based
on cone beams, which are directed to a narrow area of
interest and thus has a significantly reduced effective
dose of radiation compared to conventional CT, high
differentiation of details, accurate quantitative and qual-
itative values, economy and simplicity in the use of im-
ages. During life, pulpo-dentinal complex is changed by
the physiological deposition of secondary dentin, which
results in decrease of the size of the pulp chamber as well
as the diameter of root canal. Consequently, in elderly, root
canals are narrow and present a challenge to the clinician
over time, while in younger individuals pulp chamber is
more voluminous [7].

The risk zone of the tooth root represents the place
of the smallest dentin thickness, which tends to decrease
significantly during the formation of the tooth. Therefore,
a better knowledge of the anatomy of the risk zone itself
can reduce the risk of an adverse event.

In this paper, using CBCT imaging of one hundred low-
er first molars, measurements were made of the minimum
thickness of the distal dentinal wall of mesiobuccal (MB)
and mesiolingual (ML) canals at different distances from
the furcation (1,2, 3,4 and 5 mm).

The results showed that in most cases the thickness
of dentin in the risk zone was greater in male population
compared to female population. As a result, women have
a higher risk of unwanted perforation occurring during
root canal treatment. It was also proven that minimal
thicknesses of distal dentinal wall of MB and ML canals
increased with age in each age group in both men and
women at each measurement point.

When looking at the relationship between root length
and furcation distance, in both genders there was a dif-
ference in dentin thickness greater than 0.05 mm for both
mesial root canals, with this difference being more pro-
nounced in men. When looking at the distance at 1 and 2
mm from furcation, dentin thickness is greater in short
and medium roots, and by increasing distance, this value
becomes equal to that of long roots. Due to morphology of
the root, this difference is more pronounced in the mesio-
lingual canal. Some other studies have also shown that the
thickness of the distal wall of the mesial root is smaller in
longer teeth and therefore the risk of perforation is higher
in teeth with longer roots [5, 6].

In the population of Banja Luka, the risk zone of dentin
thickness is located at a distance of 2 to 3 mm from furca-
tion with a range of 0.85 to 0.97 mm, while at a distance of
1 mm the value of dentin thickness is significantly higher
0.98 to 1.11 mm. It is precisely this zone that represents
site exposed to canal perforation during endodontic treat-
ment. Some studies found dentin thickness of 0.67 mm
at a distance of 3 to 4 mm from furcation, which is much
less than usually reported [4]. Another study conducted
on 50 molars showed that the thinnest point of the risk
zone is 3 mm from furcation with a mean thickness of
0.81 mm [1]. Similar results were obtained in some other
studies [2, 5, 6,9]. Some other authors such as Asgary et
al. reported a decrease in average dentin thickness from
1.17 to 0.90 mm, confirming that the greatest decrease in
dentin thickness occured at the level of the cervical third
of the root [1].

Renato Menezes and his collaborators performed an
examination by cutting 100 mesial roots 2 mm below the
furcation and the thickness of distal dentinal wall was
measured using microscope. The results obtained were
that the average dentin thickness was 0.79 mm, and no
significant differences were observed between mesiobuc-
cal and mesiolingual canals [10].

Overinstrumentation of the root canal space can lead
to perforation, according to Lim and Stock, a dentin thick-
ness of 200 to 300 um should be maintained after prepa-
ration to withstand forces during obturation and prevent
perforation or vertical root fracture. During root canal
treatment, instruments should be directed towards the
lateral and mesial walls, which have much thicker dentin,
and in the risk zone, the dentin should be thinned no
more than 0.5 mm [7].

Vesal Feiz Azimi et al. state that the mean dentin thick-
ness is 2 mm below furcation in mandibular molars from
0.78 to 1.27 mm. By comparing the thickness of dentin,
they came to the conclusion that there are differences in
the thickness of 2 mm below furcation between long and
short roots [11]. The thinnest walls were measured on the
distal walls of the longest roots, so caution is recommend-
ed when instrumenting the canal and avoiding the use of
larger diameter canal instruments to avoid perforations.
Analysis of root morphology by CBCT is necessary due to
different root canal morphology and genetic condition-
ing. Today, it is known that ethnicity determines morpho-
logical characteristics, which provides a framework for
endodontic therapy. Endodontic treatment involves me-
chanical use of instruments in combination with chemi-
cal agents. If during all these stages, we do not know the
morphology of the root and dentin thickness, the appear-
ance of unwanted complications is possible - mechanical,
chemical or thermal nerve injuries that can cause neuro-
pathic pain or anesthesia in its innervation zones.

Even 10% of the lower second molars have the possi-
bility of injury to the lower alveolar nerve. To better in-
form the clinician, it is important to assess differences in
root and canal shape among different racial populations
and subpopulations [12, 13]. The prevalence of root fu-
sion in first and second lower molars is 0.7% and 12.6%,



respectively, which can affect the thickness of the dentin
in danger zone, i.e. the curvature of their mesial roots [14].

Also, research indicates an increase in diversity in the
number and shape of root canals of mandibular molars.
The most common morphological variation in lower mo-
lars is a supernumerary root located either lingually (ra-
dix entomolaris) or buccally (radix paramolaris) and oc-
curs with varying frequency in all permanent mandibular
molars (for Europeans - less than 4% frequency) [15, 16].

CONCLUSION

This research showed that the smallest thickness of den-
tinal walls of the risk zone is located 2 to 3 mm below
furcation. Knowing this location leads to greater caution
and a better plan during endodontic treatment to avoid
unwanted consequences. You should also pay more at-
tention to younger patients, especially if their teeth have
longer roots.
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Odredivanje debljine dentina bukomezijalnog korena donjeg
molara kompjuterizovanom konusnom tomografijom
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KRATAK SADRZAJ

Uvod Cilj ovog rada je bio da se proveri prosecna debljina distalnog zida mezijalnog korena prvog donjeg molara kod stanovnika
Banjaluke primenom CBCT aksijalnih preseka intaktnih zuba.

Metode U ovoj studiji poprecnog preseka procenjeno je 100 CBCT slika prvih mandibularnih molara iz radioloskog centra Promax
3Dent u Banjoj Luci, u Bosni i Hercegovini. Koris¢en je aparat Planmeca Promax3D Max (Planmeca, Helsinki, Finska), sa vidnim poljem
(FOV) od 8 x 8 cm i rezolucijom od 0,1 mm. Analiza je vrSena pomocu softvera Romexis Viewer verzije 3.1.1 (Planmeca, Helsinki,
Finska). U aksijalnoj debljini 0,1 mm popre¢ni preseci sa razmakom od 1 mm su pravljeni ispod podrugja furkacije (pri povecanju
od x10) na rastojanju 1, 2, 3, 4,5 mm od furkacije. Podaci su zatim analizirani uparenim t-testom.

Rezultati Debljina dentinskog zida u kanalu bukomezijalnog korena donjeg prvog molara bila je znacajno manja na visini 2 mmi 3
mm nego merenjem na 1,4 i5 mm (p < 0,05).

Nije bilo zna¢ajne razlike izmedu merenja na 1, 4 i 5 mm ispod podrugja furkacije (p = 0,001).

Zakljucak S obzirom na malu debljinu dentinskog zida na 2-3 mm ispod furkacije u korenskom kanalu, potreban je oprez pri obra-
di bukomezijalnog kanala donjeg prvog molara i ispravan odabir tehnike preparacije kako ne bi doslo do transportacije kanala ili

frakture korena.

Kljuéne reci: konusna kompjuterska tomografija; mandibularni molari; debljina dentina

UvoD

U ljudskoj denticiji, donji prvi molar je prvi iz grupe stalnih
molara koji se pojavljuje u usnoj Supljini i to ve¢ u Sestoj godini
Zivota. Rana pojava karijesa je razlog zbog kojeg je on jedan od
¢edce tretiranih zuba u okviru restaurativnih te endodontskih
tretmana. Na podrucju decije stomatologije donji prvi molar
je zub na kojem se vrsi zalivanje fisura. Sa tacke gledista sto-
matoloske protetike to je zub koji pripada grupi zuba koji su
odgovorni za visinu zagrizaja, dok je u ortopediji vilica jedan
od zuba koji se posmatra prilikom odredivanja ortodontske ne-
pravilnosti. Zbog navedenog, poznavanje morfologije donjeg
prvog molara je od velike vaznosti u stomatologiji. Prvi molari
mandibule su tretirani endodontski, sa incidencom od 17% [1].

Prvi mandibularni molar ima sloZzenu morfologiju, jedan
mezijalni i jedan distalni koren. Mezijalni koreni mandibular-
nih molara obi¢no imaju dva glavna kanala: meziobukalni i
meziolingvalni. Specifi¢nost u anatomskoj gradi donjih prvih
molara ogleda se u ve¢oj konkavnosti distalne povrsine bu-
komezijalnog korena. Debljina dentina na distalnoj povrsini
bukomezijalnog korena donjeg prvog molara je ogranicena,
$to treba imati u vidu pri endodontskom tretmanu kako bi se
izbegla preinstrumentacija i fraktura korena zuba [2]. Podru¢je
drugja. Kao zona rizika posebno se navodi i debljina dentina u
distalnim zidovima mezijalnih kanala [3, 4, 5].

Pojava perforacija i preloma korena tokom endodontske te-
rapije se ¢e$ce javlja u ovim podrucjima, te dobro razumevanje
unutra$nje anatomije moze pomoc¢i u prevenciji prekomernog
gubitka dentinskog tkiva u opasnoj zoni, $to moze dovesti do
preloma korena zuba pod funkcionalnim optereéenjem [6].

Ako Kklini¢ar zanemaruje debljinu zida dentina tokom proce-
sa le¢enja, suolice se sa perforacijom zida kanala korena zuba.

Perforacija se javlja posebno u zakrivljenim kanalima korena
gde je kanal nepazljivo obradivan kanalnim instrumentima
veleg promera [7].

Mezijalni koren karakterise $iroka bukolingvalna i uska me-
ziodistalna dimenzija, dok je distalni koren uglavnom koni¢an.
Morfologija svakog zuba je individualna i moZe biti povezana sa
odredenim etni¢kim grupama. Utvrdeno je da se opasna zona
kod kineske i indijske populacije nalazi 4 do 6 mm ispod ulaza
u kanal korena zuba, a minimalna debljina distalnog dentina
nalazila se izmedu 1 i 2 mm ispod furkacije (8, 9, 10].

Takode je uoceno da postoji korelacija izmedu debljine den-
tina ispod furkacije i dugih/kratkih korenskih zuba. Najve¢i broj
perforacija korenskih kanala je pronaden u najduzim zubima
[11, 12]. Danas nam kompjuterizovana tomografija sa konu-
snim snopom (CBCT) omogucava trodimenzijalnu analizu
unutra$nje morfologije zuba.

Cilj ovog rada je bio da se proveri prose¢na debljina distalnog
zida mezijalnog korena prvog donjeg molara kod stanovnika
Banjaluke primenom CBCT aksijalnih preseka intaktnih zuba.

MATERIJAL | METODE

Na osnovu ukupno pregledana 372 CBCT snimka izdvojeno je
100 CBCT preseka zuba koji su svrstani prema sledec¢im krite-
rijumima: pol ispitanika, Zivotna dob ispitanika, duzina korena
zuba i strana vilice. Inkluzioni kriterijumi zuba na kojima je
izvr$eno merenje bili su:

1. CBCT slike prvog molara mandibule (leva ili desna)

2. zubi bez preloma korena

3.zubi bez spoljne i unutrasnje resorpcije

4.zubi bez tretmana korenskog kanala

5. zubi bez kalcifikacije



Prema polu ispitanici su podeljeni na zenski i muski pol, a
prema Zivotnoj dobi u tri starosne grupe: 18-30 godina, 31-50
godina i stariji od 50 godina. U odnosu na stranu vilice, izvr$ena
je podela na zube leve i desne strane. Prema duzini korena, zubi
su klasifikovani u tri grupe prema udaljenosti od furkacije kore-
na: kratki koren (7-9 mm), koren srednje duzine (9-11 mm) i
dugi koren (preko 11 mm). Kao rizi¢na zona mezijalnog korena
donjeg prvog molara oznacen je distalni zid meziobukalnog i
meziolingvalnog kanala korena zuba. Razlog za to je kako sama
kanalna morfologija zuba, tako i infektivni procesi koji se desa-
vaju u pulpo-dentinskom kompleksu tokom Zivota i koji uticu
na debljinu dentina u rizi¢nim zonama. Za merenje debljine
dentina kori$¢eni su aksijalni preseci na CBCT snimcima.

Merena je debljina dentina na udaljenosti od furkacije ko-
rena u iznosu od: 1 mm, 2 mm, 3 mm,4 mm i 5 mm (Slika 1).

REZULTATI

Odnos izmedu strane vilice kojoj pripada zub i udaljenost od
furkacije korena pokazuje da ne postoji statisti¢ki znacajna ra-
zlika u debljini dentina kako kod muske tako i kod zenske popu-
lacije. Ovo se odnosi na meziobukalni, odnosno meziolingvalni
kanal u mezijalnom korenu, p > 0,05. Kada je u pitanju odnos
izmedu duzine korena i udaljenosti od furkacije, postoje razlike
u debljini dentina vece od 0,05 mm kod oba pola, kao i kod oba
kanala mezijalnog korena, s tim $to je kod muske populacije ta
razlika izrazenija. Kod bukomezijalnog korena se uocava da je
razlika u debljini dentina najizrazenija na 1, 2.1 3. milimetru
kanala korena zuba i da je najveca u grupi pacijenata preko
51 godine Zivota bez obzira na pol (p < 0,05) (Grafikoni 11 2).

Odstupanja u debljini dentina kod razli¢itih polova lingvome-
zijalnog korena su statisticki znacajna i najvise izrazena na 2 mm
od furkacije korenova (p < 0,5). Razlike u debljini su izraZenije
na 1 mm i3 mm nego na 4 mm i 5 mm od furkacije korenova,
ali bez statisti¢ke znacajnosti (p > 0,5) (Grafikoni 3 14).

Na udaljenosti 112 mm od furkacije debljina dentina je ve¢a
kod srednjih i kratkih korenova da bi se pove¢anjem udaljenosti
te vrednosti povecale u korist dugih korenova i na taj nacin
izjednacile. Ova razlika je izraZenija u meziolingvalnom korenu
nego u meziobukalnom, ali bez statisticke znacajnosti, $to se
pripisuje samoj morfologiji korena i procesu dentinogeneze (p
=0) (Tabela 1).

Kada je u pitanju povezanost izmedu starosne dobi i uda-
ljenosti od furkacije, debljina dentina se konstantno povecava
sa povecanjem broja godina. Smatra se da su za to odgovorne
skleroti¢ne promene koje se desavaju u pulpo-dentinskom kom-
pleksu. Prvenstveno dolazi do smanjenja same pulpne komore,
koja smanjuje svoj volumen, pa je i to jedan od razloga zbog
kojih je endodontska terapija kod starijih osoba otezana usled
uskih i neprohodnih kanala. Kod starijih osoba se pulpna komo-
ra smanjuje zbog smanjene prokrvljenosti, a i zbog formiranja
sekundarnog fizioloskog dentina, koji se sve vi$e stvara kako se
povecava broj godina, dok je kod mladih osoba pulpna komora
voluminoznija. Ove promene se podjednako desavaju kod pri-
padnika oba pola i kod oba kanala mezijalnog korena donjeg
prvog molara. Uocava se statisticki znacajna razlika u debljini
dentina izmedu prve i trece starosne grupe na svim mernim
tackama, koja iznosi izmedu 0,04 mm i 0,06 mm (p < 0,05).
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DISKUSIJA

Kompjuterizovana tomografija sa konusnim snopom temelje-
na je na konusim zracima, koji su usmereni na usko podrucje
interesa, te tako ima bitno smanjenu efektiviu dozu zracenja
u odnosu na konvencionalnu kompjuterizovanu tomografiju,
visoku diferencijaciju detalja, tatne kvantitativne i kvalitativne
vrednosti, ekonomicnost i jednostavnost u kori§¢enju snimaka.
Tokom Zivota pulpo-dentinski kompleks se menja fizioloskim
talozenjem sekundarnog dentina, $to za posledicu ima sma-
njenje veli¢ine pulpne komore kao i promera korenskog kana-
la. Posledi¢no, kod starijih osoba su kanali korena zuba uski i
tokom vremena predstavljaju izazov za klini¢ara, dok je kod
mladih osoba pulpna komora voluminoznija [7].

Rizi¢na zona korena zuba predstavlja mesto najmanje de-
bljine dentina, koja ima tendenciju zna¢ajnog smanjenja tokom
oblikovanja kanala korena zuba. Zbog toga, bolje poznavanje
same anatomije rizi¢ne zone moze smanjiti rizik od nezeljenog
dogadaja.

U ovom radu su, kori§¢enjem CBCT snimanja stotinu do-
njih prvih molara, vr§ena merenja najmanje debljine distalnog
dentina meziobukalnih i meziolingvalnih kanala na razli¢itim
udaljenostima u odnosu na furkaciju (1,2, 3,415 mm).

Rezultati su pokazali da je u vecini slucajeva debljina dentina
rizi¢ne zone vec¢a kod muske populacije u odnosu na Zensku
populaciju. Samim tim je kod Zena ve¢i rizik da se dogodi ne-
zeljena perforacija tokom obrade kanala korena zuba. Takode
dokazano je da se minimalne debljine distalnog dentina mezi-
obukalnih i meziolingvalnih kanala povecavaju s godinama u
svakoj starosnoj skupini i kod muskaraca i kod Zena na svakoj
mernoj tacki.

Kada se posmatra odnos izmedu duzine korena i udaljenosti
od furkacije, kod oba pola postoji razlika u debljini dentina koja
je veca od 0,05 mm za oba kanala mezijalnog korena, s tim §to
je ta razlika izrazenija kod muskaraca. Kada se gleda udaljenost
na 1i2 mm od furkacije, debljina dentina je ve¢a kod kratkih i
srednjih korenova da bi se pove¢anjem udaljenosti ta vrednost
izjednacila sa dugim korenovima. Zbog same morfologije kore-
na ova razlika je znacajnije izrazena u meziolingvalnom kanalu.
Neke druge studije su takode pokazale da je debljina distalnog
zida mezijalnog korena manja kod duzih zuba, te je samim tim
vedi rizik od perforacije kod zuba sa duzim korenom [5, 6].

Kod populacije u Banjaluci rizi¢na zona debljine dentina
se nalazi na 2 do 3 mm udaljenosti od furkacije sa rasponom
od 0,85 do 0,97 mm, dok je na udaljenosti od 1 mm vrednost
debljine dentina znatno ve¢a - 0,98 do 1,11 mm. Upravo ova
zona predstavlja predilekciono mesto za nastanak perforacije
kanala prilikom endodontskog tretmana.

Vredi napomenuti da su neke studije dolazile do rezultata
da je debljina dentina 0,67 mm na udaljenosti 3 do 4 mm od
furkacije, $to je dosta manje nego $to se obi¢no navodi [4].

Druga studija, koja je radena na 50 molara, pokazala je da je
najtanja tacka rizi¢ne zone na 3 mm od furkacije sa srednjom
debljinom od 0,81 mm [1]. Sli¢ni rezultati su dobijeni i u nekim
drugim studijama [2, 5, 6,9]. U ovoj studiji se navodi da su neki
drugi autori, kao $to su Asgary i saradnici, prijavili smanjenje
prosecne debljine dentina sa 1,17 na 0,90 mm, potvrdujudi da se
najvece smanjenje debljine dentina dogada na nivou cervikalne
treéine korena [1].
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Renato Menezes sa saradnicima je vr$io ispitivanje tako $to
je 100 mezijalnih korenova prerezano 2 mm ispod furkacije i
nakon toga je uz pomo¢ mikroskopa vrseno merenje debljine
distalnog dela dentina. Dobijeni su rezultati da je prose¢na de-
bljina dentina iznosila 0,79 mm, te da nisu uocene znacajne
razlike izmedu meziobukalnih i meziolingvalnih kanala [10].

Prekomerno prosirenje prostora kanala korena moze dovesti
do perforacije. Lim i Stock smatraju da nakon preparacije treba
zadrzati debljinu dentina od 200 do 300 pm kako bi se izdrzale
sile tokom opturacije i sprecila perforacija ili vertikalna frak-
tura korena. Tokom obrade kanala korena instrumente treba
usmeravati prema bo¢nim i mezijalnim zidovima koji imaju
mnogo deblji dentin, a u rizi¢noj zoni dentin stanjiti ne vise
0d 0,5 mm [7].

Vesal Feiz Azimi i saradnici navode da je srednja debljina
dentina 2 mm ispod furkacije

kod mandibularnih molara od 0,78 do 1,27 mm. Poredenjem
debljine dentina dosli su do zakljucka da postoje razlike u de-
bljini 2 mm ispod furkacije izmedu dugih i kratkih korenova
[11]. Najtanji zidovi su izmereni na distalnim zidovima najdu-
zih korenova, pa se preporucuje oprez kod obrade kanala i izbe-
gavanje upotrebe kanalnih instrumenata veceg promera kako bi
se izbegle perforacije. Analiza korenske morfologije CBCT-om je
neophodna zbog individualnosti morfologije korenskih kanala i
genetske uslovljenosti. Danas se zna da etnicka pripadnost odre-
duje morfoloske karakteristike, $to daje okvir za endodontsku
terapiju. Endodontski tretman ukljucuje mehanicku upotrebu
instrumenata u kombinaciji sa hemijskim sredstvima. Ukoliko
tokom svih ovih faza ne poznajemo morfologiju korena zuba i

debljinu dentina, moguca je pojava nezeljenih komplikacija —
mehanickih, hemijskih ili termickih povreda nerva koje mogu
uzrokovati neuropatski bol ili anesteziju u svojoj inervaciji zona.
Tokom endodontskog tretmana 1% donjih pretkutnjaka pa ¢ak
i10% donjih drugih kutnjaka postoji mogu¢nost ozlede donjeg
alveolarnog Zivca. Za bolje informisanje klini¢ara je vazno pro-
ceniti razlike u obliku korena i kanala medu razli¢itim rasnim
populacijama i subpopulacijama [12, 13].

Treba imati u vidu da je za prvi i drugi donji kutnjak preva-
lencija fuzije korenova 0,7%, odnosno 12,6%, to moze uticati
na debljinu dentina u opasnoj zoni odnosno krivini mezijalnog
korena prvog i drugog donjeg molara [14].

Takode, odontoloska istrazivanja ukazuju na povecanje ra-
znolikosti u broju i obliku korenskih kanala mandibularnih kut-
njaka. Naj¢es¢a morfoloska varijacija kod donjih molara je pre-
kobrojan koren koji se nalazi ili lingvalno (radix entomolaris) ili
bukalno (radix paramolaris) i javlja se s razli¢itom ucestalos¢u
kod svih trajnih mandibularnih kutnjaka (kod Evropljana sa
manje od 4% ucestalosti) [15, 16].

ZAKLJUCAK

Ovo istrazivanje je pokazalo da se najmanja debljina zido-
va dentina rizi¢ne zone nalazi na 2 do 3 mm ispod furkacije.
Poznavanje ove lokacije navodi na veci oprez i bolji plan tokom
endodontske terapije kako bi se izbegle nezeljene posledice.
Takode treba obratiti vec¢u paznju kod mladih pacijenata, po-
gotovo ako njihovi zubi imaju duze korenove.



