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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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PECULIARITIES OF THE SECOND MESIOBUCCAL CANAL IN MAXILLARY FIRST
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Abstract.

The first maxillary molar is one of the most difficult teeth
for endodontical treatment; it presents the highest failure rates
due to the impossibility of locating and treating the second
mesiobuccal canal (MB2). The aim of our work was study of
second mesiobuccal canal in maxillary first molar and compare
obtained data with literature sources for increasing the efficiency
of treatment.

Materials and methods: The study involved 59 patients
with exacerbation of chronic pulpitis or chronic periodontitis
who were distributed according to age: 14-20 years, 21-30
years and 31-40 years. The average age was 31+2.98 years.
Patients were investigated by operating dental microscope
and computer tomograph with description of peculiarities of
second mesiobuccal canal in maxillary first molar. A type of
canal according to Vertucci was detected; general 76 teeth were
described.

Results: The second mesiobuccal canal was found in 65
(85.5%) of the 76 maxillary molars and in 29 (38.1%) of these
MB2 canals it was accessible to the apex. We have detected
that patients with chronic pulpitis or chronic periodontitis have
significant different undetected MB2 canal in group 14-20 years
(7.1%) and 31-40 years (19.4%), p < 0.05. Such differences
between groups could be explained by the development of
pulpal calcification with long term inflammatory processes.

Conclusion: First maxillary molar is possibly the most
treated and least understood posterior tooth. Deep knowledge
of anatomical and topological structure of the MB2 canal
at the stage of diagnostics as well as during the course of
endodontic treatment can help to decrease the percentage of
unsuccessful treatment of the first molar. Clinicians need to be
mindful of the possible presence of MB2 canal, which should
motivate change in the routine practice of clinical endodontic
treatment. Modifications in the endodontic access and detection
techniques, as well as advancements in radiographic technique
and magnification technology, aids in the location and treatment
with the MB2 canal of the first maxillary molar.

Key words. Second mesiobuccal canal, maxillary first molar,
chronic pulpitis, chronic periodontitis.

Introduction.

Endodontic treatment is considered to be one of the most
common procedures in modern dentistry, which also leads to
increasing the rates of complications. With a good knowledge
of tooth anatomy, endodontists can implement the correct
procedure for cleaning and shaping the root canal system and
reduce treatment failure rates [1]. It is generally accepted that
an inability to recognize the presence of all the canals of the
root canal system and to adequately treat them may be a major
cause of the failure of root canal therapy [2]. The ability to
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locate and clean all canals in a root canal system determines the
eventual success of treatment [3,4]. Therefore, it is of utmost
importance that all the canals are located and treated during the
course of endodontic therapy [S] Clinicians should consider
morphologic variation in the anatomy of the root canal system
and the possibility that each tooth might have extra canals at the
beginning of a treatment. All these canals should be detected, if
possible [3,6].

It was reported that remnants of pulp tissue can be a reservoir
for the growth of microorganisms, which may affect and
compromise treatment outcomes [7,8] Leaving the canal
untreated may allow microorganisms to colonize the space,
leading to infection and treatment failure. Even partial treatment
will enhance the chance of success [9,10]. The frequency and
risk of missed anatomy are strictly linked with the complexity
of the root canal system. This is especially true when working
on molars [2].

The mesiobuccal (MB) root of the maxillary first molar has
generated more research and clinical investigation than any
root [11]. The reason is that the maxillary molars often have
two canals in the MB root, as described by Hess in 1925 [3].
Wiene et al. were one of the first to acknowledge that inability to
locate, instrument, and obturate the fourth canal (called second
mesiobuccal or MB2) could lead to the failure of endodontic
treatment of maxillary molars [3,11,12]. Endodontically
retreated teeth were found to contain more undetected MB2
canals than first-time treated teeth, suggesting that failure to
treat existing MB2 canals leads to a poorer prognosis [2,11].
Before undergoing root canal treatment, prior knowledge of the
roots and root canal anatomy of the teeth is required [13].

The MB2 canal orifice in maxillary molars is usually located
on an imaginary line between the MB and palatal (P) canal
orifices and commonly about 2—3 mm palatal to the MB canal
orifice [1,3,9,14]. Revealing the location of MB2 canal has
proven to be the most formidable component of adequately
treating these canals [12,15]. The orifice of the MB2 canal
is small and not easily seen as the orifices of the other main
canals in the floor of the pulp chamber due to the ledge of dentin
frequently covers the orifice [2,16] With age maxillary molars
often become pulpally involved due to mesial caries, attrition,
erosion, etc. which, in turn, stimulates Tertiary dentin formation
or other canal calcifications leading to difficulty in locating the
canal [3,17].

Dentists can detect all canals more efficiently if they are aware
of the anatomical peculiarities of the teeth beforehand [18]. It
has also been reported that a missed MB2 canal during root
canal therapy can lead to apical periodontitis. A poor long-term
endodontic prognosis is associated with an untreated MB2 canal
[19,20].
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Morphological individual peculiarities of teeth structure is one
of factor influence for development of pathological conditions
and treatment procedure. In that connection the aim of our work
was study of second mesiobuccal canal in maxillary first molar
and compare obtained data with literature source for increasing
the efficiency of treatment.

Materials and Methods.

The study involved 59 patients with exacerbation of chronic
pulpitis or chronic periodontitis who were distributed according
to age: 14-20 years (14 patients), 21-30 years (19 patients) and
31-40 years (26 patients). The average age was 31+2.98 years.
Patients were investigated with operating dental microscope
GLOBAL G6, computer tomograph Point Nix combi 500 C
(Korea) with description of peculiarities of second mesiobuccal
canal in maxillary first molar. Type of canal according to
Vertucci [9] was detected; general 76 teeth were described.

All stages of the research complied with the principles of the
Helsinki Declaration, including informed consent, privacy, and
participant safety, and was reviewed by an independent ethics
committee. The study was approved by the Ethics Committee
of Kharkiv National Medical University (Protocol 7, 13.11.18).

Statistical analysis was performed using variation statistics
methods. The normality of distribution was tested using the
Shapiro-Wilk test, which indicated that the samples closely
followed a normal distribution. Total percentage of MB2 root
canals correctly identified (accuracy) was calculated with
Student's t-test used for comparison. Correlation analysis was
conducted using Spearman’s rank correlation coefficient. A
statistical difference was considered significant at p < 0.05 [21].

Results.

The second mesiobuccal canal was found in 65 (85.5%) of the
76 maxillary molars and in 29 (38.1%) of these MB2 canals it
was accessible to the apex. Spreading by age groups is presented
in Table 1. There is tendency to increasing number of teeth
without detected canal, but significant difference is established
between first and third groups only.

Distribution of different types of MB canals, classified
according to Vertucci was presented by I-VII types (Table 2).

Discussion.

The complex anatomic configuration of the MB root canal
system has long been the subject of considerable investigation
[1]. There are case reports of the incidence of MB2 canals ranging
between 18 and 96.1%. Generally, the permanent maxillary first
molar has three roots and four canals. The incidence of five
canals is reported to be 2.25-2.4%, and the incidence of six canals
is reported to be 0.319 — 0.88% [13]. Kottoor et al., reported the
endodontic management of the maxillary first molars with seven
and eight canals, respectively [22].

Table 1. Age distribution and incidence of MB2 canal.

Age group Amount of

MB?2 found MB2 not found
(years) teeth
14-20 (N=14) 14 13 (92.9%) 1 (7.1%)
21-30 (N=19) |26 23 (88.5%) 3 (11.5%)
31-40 (N=26) 36 29 (80.6%)* 7 (19.4%)*

* - significant difference with the group 14-20 years, p < 0.05.
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In vitro studies of the MB root canal system have generally
shown a higher prevalence of MB2 canals than have in vivo
studies [2,3]. The differences among reports are due to the
method used: whether done with or without dye penetration,
radiographically, various sectioning techniques, record
reviews, different social groups, different age groups, with or
without magnification, definition of what constitutes a canal
which varied with individual authors etc. Limited access and
visibility in clinical settings, the tortuous pathway of some of
these canals, which can include one or two abrupt curves in the
coronal portion, as well as the risk of perforation, may explain
the lower prevalence of MB2 canals in vivo studies as compared
with in vitro studies [5,23].

In clinical trials, the percentage of MB2 canals varies from
18.6% to 80.3%. Laboratory studies showed a higher prevalence
of MB2 canals, ranging from 30% to 96% [1]. For instance,
Spagnuolo et al. demonstrated the presence of MB2 canals
in 77.27% of analyzed MB roots, and 29.41% of them run
completely detached from the respective first mesiobuccal canal
(MBI1). These results were in agreement with the other pCT
studies, (15,16) which analyzed a similar number of first molars
[1]. Table 3 shows the comparison of a few in vivo studies.

It can be presumed that factors such as ethnicity, age and gender
may play a role in imparting variations in canal morphology
[12,24-26]. There are less chances of locating the MB2 canals
with increasing age of patients [2]. Rathi et al. detected the
highest MB2 canal incidence in the age group of 51-60 years
(29.50%), followed by 31-40 years and 21-30 years (19.67%),
41-50 years (16.39%), 61-70 years (8.19%), 10-20 years
(6.55%) [5]. In a study by Das et al. the age of the patients was
grouped into three groups as 18-25 years, 2635 years, and 36—
45 years and the frequency of MB2 canals were 74%, 73%, and
68%, respectively [2]. Sujith et al. were also able to locate MB2
canals easily in their younger patients (Table 4).

Hasan et al. reported that the males tend to have a higher
proportion of MB2 canals (up to 31%) as compared to the
females in whom the MB2 canals could be identified only
19% of the time [11]. In a study by Das et al, MB2 canals were
detected in 73% and 71% of maxillary molars of males and
females, respectively [2]. For successful endodontic therapy it
is also important to know that the root canal morphology exhibit
variations related to the racial origin [27,28]. If the prevalence
of the MB2 is high in a population, time should be devoted to its
location and treatment [3,29,30].

Various criteria have been proposed to consider the canal as
MB?2 canal [12,31]. Considered MB2 canal present if the author
was simply able to instrument the canal to a depth of 3 to 4 mm
after troughing. Furthermore, he stated that approximately 9%
of the MB2 canals could not be fully instrumented and were
thought to be rudimentary canals that did not exist in the apical
one-half of the root [11]. In a study by Das et al, canal has to be
traced till a depth of 4-5 mm from the Cemento-Enamel junction
(CEJ) to be included and recorded as a MB2 canal. If less than
4 mm length was achieved then the orifice was labelled as an
opening present but non-negotiable [2,32]. These criteria are
consistent with Shenoi et al. and Hasan et al reports on canals
[11,12,33].



Table 2. Distribution of different types of MB canals.

Type of canal L. . Age group

aZfording to Vertucei  Description [Raj UJ] 14-20 (N=14) 21-30 (N=19)  31-40 (N=26)

I Single canal present from the pulp chamber to the apex 3 4 6

I Two separate canals leave the pulp chamber and join short of the | ) )
apex to form one canal

1 One canal leaves the pulp c.h'c%mber, divides into two within the 1 )
root, and then merges to exit in one canal

v Two separate and distinct canals are present from the pulp chamber 5 9 1
to the apex

v Single canal leaves the pulp chamber but divides into two separate ’ | 3
canals with two separate apical foramina
Two separate canals leave the pulp chamber but join at the

VI midpoint and divides again into two separate canals with two 2 2
separate apical foramina

VII One canal leaves the pglp chamber, di.vifies and rejoins within the |
canal, and finally redivides into two distinct canals short of the apex

Unclassificable 3 3

Total amount of teeth 12 23 29

where canal detected

Table 3. Comparison of various studies [11].

Reference Number of teeth Type of study
Pomeranz, Fishelberg (1974) 71 Clinical RCT(a)
Slowey, RR (1974) 103

Sempira, HN and Hartwell, GR 130

(2000)

Bubhrley, LJ et al (2002) 208

Wolcott, J et al (2002) 1193 retreated teeth
Hasan M et al(2012) 53

(a)Root Canal Treatment; (b) Surgical Operating Microscope.

Table 4. Age distribution in study and incidence of MB2 canal [9].

Age group (years) N
14-20 14
21-30 23
31-40 23

The complexity of the root canal system is known such as
furcation, accessory and lateral canal, intercanal connection and
apical deltas [27,34]. Clinically, different canal configurations
might require varying root canal procedures to facilitate
complete cleaning, disinfection, and canal obturation [3,35].

In the maxillary molars, anatomic variations are not uncommon,
with the number of canals, from one to eight [36,37]. In a study
done by Peeters et al. the frequency of teeth with two MB canals
with separate foramina was 52.6%, whereas the percentage of
joined foramina was 47.4% [3]. Gianrico Spagnuolo et al. found
the presence of single or multiple isthmuses in 63.63% of MB
roots, and isthmuses were more frequently found in the middle
third (48%) [1].

Categorization of the position of one or two canals into four
groups [3]. Vertucci identified eight pulp space configurations
[36,38]. Recently, 14 new additional canal types were reported
by Sert and Bayirli, highlighting the complexity of the root canal
systems [39]. However, there are many individual tooth variations
and hence each case should be evaluated separately [5,40,41].
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Clinical radiographic examination
Clinical RCT(a) using SOM(b) or loupes
Clinical RCT(a) using SOM(b) or loupes

Clinical examination of RCT(a) treated and

Clinical RCT(a) and using loupes

1 canal (%)
72.0% (51)
49.6% (51)

66.9% (87)
29.9% (62)

2 canal (%)
28.0%(20)
50.4%(52)
33.1% (43)
71.1%(148)
39.0% (465) 61.0%(728)

49.1% (26) 50.9% (27)

MB2 found MB2 not found
12 2

20 3

10 13

Tuncer et al. found the second mesiobuccal canal in 78%
of the 110 maxillary molars and in 17 (19.8%) of these MB2
canals it was accessible to the apex. The teeth with no access
to the apex were discarded and of the remaining 17, 3 (17.6%)
had a Vertucci Type IV and 14 (82.4%) were Vertucci Type 11
canal system [27]. Abuabara A et al. reported that according to
Vertucci's classification 48% of the mesiobuccal canals found
were type I, 28% type 11, 18% type IV and 6% type V [24].

Traditionally, most endodontic canal detection procedures
have relied on the dentist’s tactile dexterity, and mental image
of the canal system because the ability to visualize the canal
orifices is severely restricted [2]. When mesially located, it is
often hidden under the shelf of the dentine wall or calcifications
in a small groove. It often has to be exposed by selective removal
of dentine [2,42,43]

Important condition for achieving positive results of endodontic
treatment is a correct access to the root canal. If magnification
is not used during root canal treatment, it is recommended that
a rhomboid access be made to gain sufficient access to the floor
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of the coronal cavity, [29] as it will increase the number of MB2
orifices that can be located and properly treated [3,43].

Access cavity locates in the mesial half of the tooth crown.
The palatal canal is the largest and is the main mark in the
pulp chamber. The MB2 canal locates under the corresponding
tubercle. The distobuccal canal locates in 2-3 mm from MB
canal and slightly palatal [44,45].

In endodontic therapy, the quality and quantity of the
information obtained from radiographic examinations is very
important because it affects the diagnosis, treatment planning,
and prognostic stability [46, 47]. The most commonly used
imaging method for the in vivo study of the dental anatomy and
endodontic diagnosis is the periapical x-ray [29].

Conventional radiographic examination, though an essential
pre-requisite for managing the endodontic problems, has its own
limitations. The three-dimensional information is compressed
into two-dimensionl anatomical image form [12,48]. In daily
clinical practice, there are some cases where the conventional
intraoral radiography and/or panoramic radiography alone does
not provide enough information on the pathologic conditions,
anatomical forms and structures, and positional relationships
[5]- The interpretation becomes difficult when the background
pattern is complex (e.g. posterior maxillary region). Actual
extent of lesions and their relation to other structures in the
direction of the X-ray beam is not shown. Other disadvantages
include relatively higher radiation dose exposure, image
distortion, processing errors and time consumption [12]. This
examination provides only limited 2D information sensitive
to the superposition of anatomical structures (zygomatic arch,
maxillary sinus, dental roots) and distortion of the image
because of the angulation used, which is why it is not a reliable
method for the detection of accessory canals [29].

Limitations of conventional radiographic technique have
led to introduction of advanced modalities such as Spiral
Computed Tomography (SCT) and Cone-Beam Computed
Tomography (CBCT). CBCT was introduced in the field of
endodontics in 1990’s [12]. It has the capacity to explore the
anatomical structures in a three-dimensional reconstruction,
from axial, transverse and sagittal planes, and provides adequate
information about the root canals in different directions with no
anatomical superposition, which cannot be detected clinically
or by means of conventional x-rays [29]. CBCT system was
developed for pre-surgical implant planning, TMJ examination,
large cysts and tumors and Facial trauma cases [12,49]. The
endodontic applications are 3D information of the teeth and
surrounding tissues, analysis the topographic relationship of the
upper tooth roots and the maxillary sinus and the lower tooth
roots and the mandibular canal, endodontic treatment planning
and checking root canal obturation, the follow state observation
of periapical tissues after root canal treatment, including
retreatment, detection of the root cracks, etc.

Combined use of different methods increased the detection of
the second canal in MB roots [24]. With the use of specialized
technology and a modified approach in the treatment of MB2
canals, the clinicians may report a higher success rate in the
identification and treatment of these canals [2]. The more
common use of operating microscope or loupes in recent clinical
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studies has resulted in an increased prevalence of the clinical
detection of the MB2 canal.

Using magnification during endodontic treatment has particular
advantages. It increases the confidence level of the operator by
improving control during troughing and searching in the deep
chambers of maxillary molars thereby reducing significant risk
of perforations [11]. Magnification and variable intensity of
light, which is focused down the shaft of the optic piece, parallel
to the field of magnification by the dental operating microscope
(DOM) provides clear view of the pulpal floor, helps in
differentiating the color differences between the dentine of the
floor and walls, thus leading to easier detection of MB2 small-
sized canal orifice [2,9]. Consequently, magnification enhances
the ability of the operator to effectively search for the second
mesiobuccal canal and as a result leads to higher number of such
canals being located and treated. Eventually, this may lead to
higher quality endodontic treatment [11].

Because detection of the MB2 orifice is not easy, root canal
treatment should be performed under microscopy with the help
of an ultrasonic tip. The microscope provides good visibility,
and the ultrasonic tip can create a deeper trough in the dentin.
Use of these devices increases the likelihood of finding MB2
orifices [3]. In a study by Sujith et al. it has been demonstrated
that troughing the chamber floor within 3 mm from the MB
canal toward the palatal canal with an ultrasonic tip under DOM
makes detection of MB2 canal more successful [9]. Peeters
et al. showed that second orifices of six molars were covered
by secondary dentin; therefore, such orifices could only be
discovered by using an ultrasonic tip [3]. Furthermore, variations
in the skill levels and experience of different operators in using
DOM and ultrasonics can influence the outcomes [9].

In a study done by Das et al. [2] the floor of the pulp chamber
was explored after access cavity preparation and location of
main canals in order to locate the MB2 in three stages: using
an endodontic explorer under direct vision (Stage I), under
magnification with the aid of operating microscope (Stage II)
and finally with the combined use of operating microscope and
selective dentin removal (Stage III). The detection rates of MB2
canals in Stages I-1II were 36%, 54%, and 72%, respectively
(Table 5).

Table 5. Detection rates of MB2 canal in different stages of canal
location [2].

Stage Number of canals Total
1 2

I 96 54 (36%) 150

1I 68 82 (54%) 150

111 41 109 (72%) 150

A wise clinician will stop excavating the dentin if a canal
orifice cannot be found, as serious errors can arise from
overenthusiastic or inappropriate attempts to locate canals
[3]. One of the dangers in searching for calcified canals using
troughing is the possibility of perforation [2]. Moreover, the
clinician should be attentive when instrumenting the MB2
canals to avoid thinning of furcal canal walls. Such factors
as dentine thickness and the degree of the curvature of the
canal are important risk factors of potential canal perforation.



Also, these may lead to transportation in the canal and over-
preparation which can then increase the risk of perforation [14].
In a study by Peeters et al. of the 211 molars with an MB2, five
were perforated, which shows that perforation can occur even
when microscopy and ultrasonic devices are used [3]. It should
be noted that in both MB1 and MB2 canals in the first maxillary
molar, the dentine thickness decreased with increasing distance
from CEJ [14].

Difference between groups could be explained also by
development of pulpal calcification with long term of
inflammatory process. That reason could be explanation why
MB?2 is more common in a younger population, as older patients
have longer period of inflammatory changes and calcification in
more pronounced. Our data correlate with information that use
of magnification enhanced the ability to detect the MB2 canals
[40] where the MB2 canals could not be detected in 16.5% of
the teeth. Our results prove previous data that the majority of
the MB2 canal orifices originate distal to the main MB canal
and most of the MB2 canal orifices are normally in our vision
of the classical triangular access cavity for this reason a careful
examination of the pulpal floor should be conducted [27]. The
presence of untreated canals significantly increased the risk
of expansion and/or destruction. Therefore, identifying these
conditions can also be useful in diagnosing untreated canals.
Dentists should assess the anatomy of the tooth and the structure
of the root canal to minimize the possibility of an untreated canal
[34]. Careful examination of radiographs and internal anatomy
of teeth helps to achieve better outcomes for the endodontic
treatment of the first molars.

Conclusion.

First maxillary molar is possibly the most treated and least
understood posterior tooth. Deep knowledge of anatomical
and topological structure of the MB2 canal at the stage of
diagnostics as well as during the course of endodontic treatment
can help to decrease the percentage of unsuccessful treatment
of the first molar. Clinicians need to be mindful of the possible
presence of MB2 canal, which should motivate change in the
routine practice of clinical endodontic treatment. Modifications
in the endodontic access and detection techniques, as well as
advancements in radiographic technique and magnification
technology, aids in the location and treatment with the MB2
canal of the first maxillary molar. The second mesiobuccal
canal was found in 65 (85.5%) of the 76 maxillary molars and
in 29 (38.1%) of these MB2 canals it was accessible to the
apex. We have detected that patients with chronic pulpitis or
chronic periodontitis have significant different undetected MB2
canal in group 14-20 years (7.1%) and 31-40 years (19.4%),
p < 0.05. Such difference between groups could be explained
by development of pulpal calcification with long term of
inflammatory process.
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