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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 [5] 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]. 

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 
(MB1). These results were in agreement with the other μCT 
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, 26–35 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 
MB2 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].

Age group 
(years)

Amount of 
teeth MB2 found MB2 not found

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%)*

Table 1. Age distribution and incidence of MB2 canal.

* - significant difference with the group 14-20 years, p < 0.05.
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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]. 

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 II 
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 II, 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 

Type of canal 
according to Vertucci Description [Raj UJ] Age group

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

II Two separate canals leave the pulp chamber and join short of the 
apex to form one canal 1 2 2

III One canal leaves the pulp chamber, divides into two within the 
root, and then merges to exit in one canal 1 2

IV Two separate and distinct canals are present from the pulp chamber 
to the apex 5 9 11

V Single canal leaves the pulp chamber but divides into two separate 
canals with two separate apical foramina 2 1 3

VI
Two separate canals leave the pulp chamber but join at the 
midpoint and divides again into two separate canals with two 
separate apical foramina

2 2

VII One canal leaves the pulp chamber, divides and rejoins within the 
canal, and finally redivides into two distinct canals short of the apex 1 1 

Unclassificable 3 3
Total amount of teeth 
where canal detected 12 23 29

Table 2. Distribution of different types of MB canals.

Reference Number of teeth Type of study 1 canal (%) 2 canal (%)
Pomeranz, Fishelberg (1974) 71 Clinical RCT(a) 72.0% (51) 28.0%(20)
Slowey, RR (1974) 103 Clinical radiographic examination 49.6% (51) 50.4%(52)
Sempira, HN and Hartwell, GR 
(2000) 130 Clinical RCT(a) using SOM(b) or loupes 66.9% (87) 33.1% (43)

Buhrley, LJ et al (2002) 208 Clinical RCT(a) using SOM(b) or loupes 29.9% (62) 71.1%(148)

Wolcott, J et al (2002) 1193 Clinical examination of RCT(a) treated and 
retreated teeth 39.0% (465) 61.0%(728)

Hasan M et al(2012) 53 Clinical RCT(a) and using loupes 49.1% (26) 50.9% (27)

Table 3. Comparison of various studies [11].

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

Age group (years) N MB2 found MB2 not found
14-20 14 12 2
21-30 23 20 3
31-40 23 10 13

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

http://www.ncbi.nlm.nih.gov/pubmed/?term=Jayasimha Raj U%5Bauth%5D
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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 

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-III 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
II 68 82 (54%) 150
III 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. 
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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 
MB2 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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