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Root canal morphology of premolars in a Thai population
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2 Department of Advanced General Dentistry Faculty of Dentistry, Mahidol University

Objective: To investigate tooth length and root canal morphology of 348 premolars collected from an indigineous
Thai population

Materials and methods: The 348 maxillary and mandibular first and second premolars were classified and
cleaned by ultrasonic scaler then the tooth length were measured. The cleaned teeth were opened access
into pulp chamber, the pulp tissue were removed and dissolved by 5.25% sodium hypochorite. An Indian ink
was injected into root canal system to outline the root canal morphology. The teeth were rendered transparent
by decalcification with nitric acid, dehydration with alcohol and immersing in methyl salicylate. Then, the presence
and location of lateral canal, intercanal communications and apical delta were observed and the root canal
configuration were classified by using Vertucci’s classification.

Result: The average tooth length of maxillary and mandibular premolars were 19-21 millimeter. The locations of
lateral canals were found frequently at middle third and the locations of intercanal communication were found
mostly at middle third in both maxillary and mandibular premolars. The apical deltas were found in maxillary
premolars (1.4-1.6%). Among 73 maxillary first premolars, 54.8% had type IV and 28.8% had type V root canal
system. Among 186 maxillary second premolar had type | (30%), type IV (19.4%), and type V (15.1%). The
majority of mandibular first and second premolar had type | (56% and 76%, respectively).
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Figure 1 Vertucci’s classification of root canal morphology
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Figure 2  Gulabivala’s additional type of root canal morphology
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Figure 3 The average tooth lengths were measured from buccal and palatal cusp to root apex of maxillary premolars
(a-e) and from only buccal cusp to root apex of mandibular premolars (f-g) by using digimatic verneir caliper

150mm metric. (Dash line of “e” was represented the measurement from palatal cusp to palatal root apex.)
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Mandibular 1° PM buccal cusp-root apex 41 21.83 19.32 241
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Maxillary2™ PM
palatal cusp-root apex 189 20.01 10.14 24.66
Mandibular 2™ PM buccal cusp-root apex 51 21.57 17.16 27.72
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Table 2 The percentage finding of intercanal communication, lateral canal and apical delta of premolars

The percentage finding of (%)

Type No. of
of premolars (PM) tooth Intercanal communication Lateral canal Apical
coronal middle apical coronal middle Delta
Maxillary 1% PM 73 1.4 4.1 1.4 0 1.4 1.4
Maxillary 2™ PM 186 1.5 4.8 1.2 0 1.6 2.6
Mandibular 1% PM 39 2.4 4.9 0 0 0 2.4
Mandibular 2™ PM 50 0 0 0 0 0 3.9
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Tupn9199 3 uazgLl 4

TuiunI N AN BN VLN LA N ML ARDITIN

' s, e
LULNUTNGREAY 61.6 LULNATRLAY 5.1 LULNTN

Figure 4 Examples of root canal morphology of

premolars classified by Vertucci's classification:
type | (a), type Il (b), type Il (c), type IV (d),
type V (e), type VI (), type VII (g), type VIII (h)
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Figure 5 Additional root canal morphology in studied
premolars 1-3 (a), 2-1-2-1 (b)
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Table 3 Root canal morphology of premolars

Type No. Vertucci’s Canal type (%) Additional type (%)
of premolars (PM) ~ of teeth I 1 IV Vv VIVl VIl (1-8)  (2-1-2-1)
Maxillary 1% PM 73 55 27 68 548 288 0 14 0 0 0
Maxillary 2" PM 186 301 7.5 134 194 151 11 108 05  05% 1.6%
Mandibular 1% PM 39 616 0 0 51 256 0 5.1 0 2.6% 0
Mandibular 2™ PM 50 78 0 2 0 18 0 0 0 0 2%
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Table 4 The comparison of the percentage of Vertucci’s root canal morphology in maxillary first and second
premolar with previous studies by clearing and CBCT techniques.
Type No. Vertucci’s classification (%)

Studies/Race Technique
of Premolars of tooth | Il 11l \Y % VI Vil VI

Vertucci (1984) .
Clearing 400 8 18 0 62 7 0 0 5

(US)
Kartal (1998)
Clearing 300 8.7 1 0 713 146 23 0.3 0
(Turkish)
' o Caliskan (1995) .
Maxillary 17 PM . Clearing 100 39 59 0 784 58 59 0 0
(Turkish)

Algedairi et al (2018)
(Saudi arabia)
This study (2020)
(Thai)
Vertucci (1984)
(US)

Kartal (1998)
(Turkish)

CBCT 334 108 84 18 706 39 21 03 21

Clearing 73 55 27 68 546 288 O 1.4 0

Clearing 200 48 22 S 11 6 5 2 1

Clearing 300 48.7 6.3 0 379 567 07 0 0.7

. ; Caliskan (1995) .
Maxillary 2™ PM . Clearing 100 44 22 6 12 6 6 4 0
(Turkish)

Algedairi et al (2018)
(Saudi arabia)

This study (2020)
(Thai) Clearing

CBCT 318 494 258 5 116 57 16 0 0.9

186 301 7.5 134 194 151 11 108 0.5
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Table 5 The comparison of the percentage of Vertucci’s root canal morphology mandibular first and second
premolars with previous studies by clearing and CBCT techniques.

Type of No. of Vertucci’s classification (%)
Studies/ Race Technique
premolars tooth I I 1] \Y, v VI VIl Vi
Vertucci
Clearing 400 70 0 4 15 24 0 0 0.5
(1984)(US)
Caliskan (1995) .
Clearing 100 642 76 38 76 94 19 0 5.7
(Turkish)
, . Tasanee et al (2003) .
Mandibular 1 . Clearing 169 58.1 0 25 414 225 0 3.1 3.1
(Thai)
PM
Arayasantiparb R &
Banomyong D (2020)  CBCT 349 80.5 06 0.3 0 169 0 0.3 0
(Thai)
This study (2020) .
. Clearing 39 6.16 0 0 49 244 0 4.9 0
(Thai)
Vertucci
Clearing 200 975 0 0 0 2.5 0 0 0
(1984) (US)
Caliskan (1995)
Clearing 100 936 0 0 0 6.4 0 0 0
(Turkish)
Mandibular 2™
PM Arayasantiparb R &
Banomyong D (2020) CBCT 416 9.2 O 1 0 2.9 0 0 0
(Thai)
This study(2020)
Clearing 50 745 0 2 0 176 0 0 0
(Thai)
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